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ABSTRACT 
Diurnal evapotranspiration measurements were made over lowbush 
blueberries and potatoes in Maine during selected portions of the 
1977 and 1978 growing seasons. Half hourly measurements were made 
using a Bowen ratio-energy budget method. Data from these measure-
ments provided the principal energy budget components, an evaluation 
of potential evapotranspiration, and an array of diagnostic measures 
used to evaluate the partitioning of available energy into sensible 
and latent heat. Evapotranspiration rarely reached potential values 
and a large variability was found to exist. In an attempt to pro-
vide a reliable daily estimate of evapotranspiration from potatoes, 
using a minimum number of.environmental measurements, the equilib-
rium evaporation equation of Priestly and Taylor was examined. A 
modified version of this equation, incorporating a soil moisture 
tension term to account for drying soil conditions, was established 
to predict daily evapotranspiration rates. 
I. INTRODUCTION 
Knowledge of evapotranspiration rates is essential for hydro-
logic planning purposes, for evaluation of waste disposal methods, 
and for enhancing agricultural production. Measurement of evapo-
transpiration from selected vegetative surfaces and soil types can 
provide information on the controlling factors, the magnitude, and 
the time-wise distribution of evapotranspiration. 
From the standpoint of crop production, it is generally acknow-
ledged that prevailing environmental conditions, particularly those 
of the atmosphere and soil, to a large measure determine its limi-
tations. Therefore, one of the principal aims of this research was 
to measure and develop methods to estimate field water use under the 
highly variable soil water regimes found in Maine. The amount of 
water available for transpiration is strongly correlated with the 
amount of dry matter production. Actual transpiration is a function 
of both the weather (climate) and the soil's physical properties. 
Using meteorological, soil, and crop parameters to calculate actual 
evapotranspiration is valuable when designing water management pro-
jects for a given climate. Crop production-transpiration relations 
will dictate whether or not supplemental irrigation is justified. 
A satisfactory scheme, that was at the same time reliable and 
simple, was sought to calculate daily evapotranspiration, since 
micrometeorological or lysimetric measurements are not routinely 
available. 
II. THEORY AND METHODS 
A. Bowen Ratio 
Our first objective was to accurately assess diurnal changes 
in evapotranspiration via micrometeorological methods. The method 
used in this project was that of the energy budget Bowen ratio. 
At the earth's surface the energy balance may be written as: 
Rn Ri Ro LE + H + G [1] 
where Rn is the net radiation, Rj the incoming and R0 the outgoing 
radiation, H the sensible heat flux to the air, G the soil heat 
flux, and LE the latent heat flux (L is the latent heat of evapora-
tion and E the quantity of evapotranspiration). In this equation 
energy used in photosynthesis, energy stored in the plant canopy, 
and energy exchanges due to plant metabolic activity are ignored 
since their sum is much smaller than the experimental error in the 
measurement of the major components of the balance. 
By rearrangement of terms, equation [1] may be written 
Rn G 
LE
 1 + H/LE [2] 
The ratio H/LE is the Bowen ratio, B. Therefore, equation [2] 
is 
Rn G 
LE • - i V g - ™ 
Bowen (2) developed an expression for B as follows: From the 






where p is air density, e is the ratio of mole weights of water 
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vapor and air, z is vertical distance, P is atmospheric pressure, 
K and K. are the eddy diffusivities for water vapor and heat in 
air respectively, c is the specific heat of air at constant pres-
sure, e is the vapor pressure of water in air. and T is air tempera-
ture. The simplifying assumption required is the equality of K and 
<h which has been amply demonstrated for most conditions. w 
Therefore, from measurements of net radiation using a net 
radiometer, measurements of soil heat flux using heat flux plates, 
and an evaluation of 6 the evapotranspiration can be measured. The 
Bowen ratio can be evaluated by simultaneously measuring at two 
vertical locations air temperatures and water vapor pressures. This 
method has been used successfully over a variety of surfaces by 
many investigators (14, 3, 4, 12, 1, 19). 
In this project gradients in temperature and vapor pressure 
were obtained using a thermocouple psychrometer system similar to 
that devised by Rosenberg and Brown (10). For these measurements, 
psychrometers have the principal advantage of relatively simple 
construction and uniformity under adequate ventilation along with 
the fact that they are subject to error analysis (5, 16). 
There were several unique features to this system. Our assem-
bly of aspirated psychrometers allowed us to measure wet and dry 
bulb temperatures at four elevations (25 cm, 50 cm, and 100 cm above 
the lowest level). Although only two levels of measurement are 
necessary for Bowen ratio calculations, agreement of Bowen ratios 
among successive levels above the surface can be used as a measure 
of divergence and was of value in determining whether our upwind 
fetch was sufficient so that our measurements were within the boun-
dary layer. The thermopiles used allowed us to resolve differences 
between wet and dry bulb temperatures of 0.01 C. The wet bulb sen-
sors employed rolled paper wicks (Kimwipes) and aspiration rates of 
35 I min"l provided maximum wet bulb depression. In addition, the 
design permitted automatic checking of instrument function each half-
hour by moving all sensors to a horizontal position for two minutes. 
Measurements of temperatures made in the horizontal (assuming no 
horizontal divergence) and deviations from uniformity among sensors 
caused by instrument imbalance were used to correct vertical meas-
urements. Since the time constants of our system were approxi-
mately 30 seconds, our sampling period of once per minute was ade-
quate to determine mean temperatures over half-hour periods. 
Net radiation, using a Fritchen type polyethylene-shielded 
radiometer, was measured at a height of 1.25 m above the mean crop 
surface. Soil heat flux was calculated from two heat flux plates 
(Thornthwaite Associates) placed at a depth of 5 cm in conjunction 
with the mean temperature of the 0-5 cm layer as determined by three 
integrating thermocouple thermometers. Thus, soil heat flux was 
calculated from 
G Gz + C(AT/At)z [7] 
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where G is the flux measured at 5 cm (depth z), AT/At is the 
temperature change in the top 5 cm of soil during time At, and C is 
the soil's heat capacity. Gravimetric soil moisture measurements 
were made over the first 5 cm in order to determine the heat capa-
city, C. In addition, soil moisture tension was measured at 10 and 
20 cm depths by tensiometers and soil moisture blocks. 
Signals from the psychrometer apparatus, radiometer, soil flux 
plates, and soil thermometers were measured once each minute by a 
data acquisition system (Digitec) and printed on paper tape. 
In addition, at each measurement site supplemental data were 
collected. These included windspeed (R. M. Young Co.), air tempera-
ture using a platinum resistance thermometer, and relative humidity 
(Phys-Chem. Corp.) measured at 1.8 m above the soil surface. These 
data were measured and integrated over half-tiour time periods by 
another data acquisition system (Esterline-Angus) and also printed 
on paper tape. 
Data collection episodes began as soon following sunrise as 
possible and continued until approximately sunset. Occasionally, 
rain or instrument failure shortened data collection periods. 
All instantaneous minute values, half-hourly integrated values, 
and daily soil moisture data were coded on punched cards and ana-
lyzed using a special computer program written for this purpose 
which calculated half-hourly dry bulb temperatures and vapor pres-
sures at each of the four heights above the crop surface, corres-
ponding values of the Bowen ratio, and the four energy balance 
components. 
B. Diagnostics 
Diagnostic measures were calculated which help evaluate the 
partitioning of the available energy, R-G, into sensible (H) ar.d 
latent (LE) heat. 
There were five of these measures. The first of these was the 
ratio of the latent heat (LE) to the available energy (R_-G) which, 
from the Bowen ratio expression of [3] could be written as 
LE 1 rai 
a
 R^G - T+F [8! 
n 
The second was the aerodynamic resistance w r i t t en as 
ra k 2 [ l n ( z - d ) / z Q ] 2 / V z [9] 
where k is Karman's constant, z is the height above the so i l surface, 
z is the roughness length , and Vz is windspeed at he ights . The 
values of z and d were obtained from empir ical re la t ions using crop 
height (13, 15). 
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The t h i r d was a canopy res is tance, r c , which Monteith (7) 
introduced by endowing the v i r t u a l surface z = d + z0 w i th the 
physiological propert ies of the lea f . From our data, th is para-
meter could be calculated by solv ing Montei th 's evapotranspirat ion 
equation f o r r . This equation is stated as 
s[(Rn G) + pc («e) / r ] 
LE
 ~Ts +
 Y) (1 5- r / r ) I1Q] 
C a 
where fie i s the satura t ion d e f i c i t evaluated at the windspeed 
height, s is the slope of saturat ion vapor pressure-temperature 
curve evaluated at the a i r temperature at tha t he ight , and Y i s the 
psychrometric constant. A l l other symbols are as previously des-
cr ibed. 
The four th is a quasi-resistance (18) defined as 
PC (<5e) 
ri 4 r ^ [11] 
The implications of this resistance will be described in the follow-
ing section. 
The final measure was the bulk stomatal resistance, r ., 
which can, as described by Thorn (18), be determined from 
rst (1 + Bjr,. + (2-B l)rfl [12] 
If the virtual surface and the actual crop surface have similar 
temperatures and vapor pressures, then r . and r should be equal. 
C. Potent ia l Evapotranspirat ion (ETP) 
The potential evapotranspiration from a crop can be described 
by an equation similar to the one of Penman (8) for a water surface. 
This can be done for a wet crop surface with ample water supply by 
allowing r 0 in [10]. This produces 
s[(R_ G) + pc (6e)/r 1 
ETP = "- ^j* "- H3] 
We calculated ha l f -hour l y values o f ETP fo r comparison wi th 
measured LE. 
D. Equilibrium Evaporation Considerations 
In an attempt to find a readily usable prediction equation for 
daily evapotranspiration that can be determined from a minimum of 
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measurements, we examined the modified equilibrium evaporation 
equation of Priestley and Taylor (9). They proposed that actual 
evaporation is proportional to an equilibrium rate, defined as 
(s/(s + y) (Rn G), which would prevail in a saturated environment 
such as mid-ocean. Their expression was 
PET = fi(i-L_)(Rn G) [14] 
For near saturated land surfaces the value of 6 has been found to 
be in the range from 1.05 to 1.30. Tanner and Jury (17) found that 
[14] provided a good estimate of potential for a variety of crops 
and climates under non-advective conditions while others have pre-
sented similar models for soybeans and sorghum (6) and corn (11). 
We have investigated the effect of depletion of soil moisture upon 
the magnitude of the proportionality constant, 6. 
III. RESULTS 
A. Bowen Ratio-Energy Balance Measurements 
During 1977 and 1978 growing seasons, data were collected 
over potatoes on selected days at Presque Isle, Maine. During 1978 
growing season, data were collected over blueberries on selected 
days at Jonesboro, Maine. Data presented herein are for days during 
which eight or more hours of continuously collected data are avail-
able. There were several days of shorter collection episodes. For 
the sake of completeness and convenience, all dry bulb temperature 
and vapor pressure data used are shown in Appendix I. 
Rather than analyze each data set separately, we will compare 
two contrasting days of data each over potatoes and blueberries. 
Tables 1 and 2 and Figures 1 and 2 show the measured Bowen ratio 
and energy balance values for July 27, 1977, and August 22, 1978 
over potatoes. Examination of the figures, which are plots of the 
data shown on the tables, indicates that a generally sinusoidol 
change occurs, from sunrise to sunset, in energy balance components 
with the peak occurring near solar noon. The great variability ex-
hibited in net radiation during July 27 is due to intermittent 
cloud cover. Latent and sensible heat values mimic these changes. 
On August 22, a uniform, thin cirrus cloud cover reduced incoming 
radiation somewhat but allowed for a uniform afternoon decrease in 
net radiation that closely follows the sine wave model. In addition, 
these two days differ in an important aspect. During all but the 
last hour on July 27 latent heat flux is larger than sensible heat 
flux, while during August 22, the reverse is true all afternoon. 
These differences can be interpreted through examination of 
the Bowen ratio values shown in Tables 1 and 2. The Bowen ratio 
can be used as an indicator of conditions within the canopy. If 
the canopy is freely transpiring and the soil beneath the crop is 
wet, evapotranspiration takes place and the difference in vapor 
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Table 1 . Hal f -hour ly energy balance and Bowen r a t i o data over 
potatoes at Presque I s l e , Maine on July 27, 1977. 
NET SOIL SENSIBLE LATENT BOWEN 
rtUURS RADIATION HEAT FLUX HEAT FLUX HEAT FLUX RATIO 
l£OT» I L V / M I N ) (LV/MIN) (LY/MIN) (LY/NIN1 
700 0 . 1 3 5 0 . 0 1 9 0 . 0 4 5 0 . 0 7 1 0 . 6 3 
730 0 . 2 6 3 0 . 0 1 0 0 . 1 0 0 0 . 1 5 2 0 . 6 6 
83 3 3 . 3 55 0 . 0 0 7 0 . 1 4 2 0 . 2 0 6 0 . 6 9 
83 0 0 . 4 9 5 0 . 0 6 8 0 . 1 5 4 0 . 2 7 3 3 . 5 6 
930 0 . 4 3 8 0 . 0 4 5 0 . 1 3 1 0 . 2 6 2 0 . 5 0 
933 3 . 4 2 7 0 . 3 6 0 0 . 1 1 8 0 . 2 4 9 0 . 4 7 
L00 0 0 . 3 4 9 0 . 0 0 7 0 . 0 8 9 0 . 2 5 2 3 . 3 5 
1030 0 . 3 5 0 0 . 0 3 0 0 . 0 6 2 0 . 2 5 7 0 . 2 4 
1 1 0 0 0 . 2 4 3 0 . 0 0 7 0 . 0 0 8 0 . 2 2 8 0 . 0 3 
1130 0 . 2 76 0 . 0 2 4 0 . 0 6 9 0 . L 8 2 0 . 3 8 
1230 3 . t>97 0 . 0 4 2 0 . 2 0 9 0 . 4 4 5 3 . 4 7 
1 2 3 0 0 . 9 3 6 0 . 0 8 6 0 . 2 8 2 0 . 5 6 7 0 . 5 0 
1300 0 . 6 8 1 0 . 0 5 4 0 . 2 2 5 0 . 4 0 2 0 . 5 6 
133 3 3 . 4 3 7 0 . 0 7 2 0 . 1 3 0 0 . 2 3 5 0 . 5 6 
140 0 0 . 3 0 6 0 . 0 0 9 0 . 1 0 9 0 . 1 3 9 3 . 5 8 
1 * 3 0 0 . 7 1 7 0 . 0 8 0 0 . 2 4 7 0 . 3 9 0 0 . 6 3 
1 5 3 3 3 . 5 6 1 0 . 0 4 6 0 . 1 8 9 0 . 3 2 6 0 . 5 8 
1530 0 . 494 0 . 0 8 4 0 . 1 4 1 0 . 2 6 9 3 . 5 2 
1 6 0 0 0 . 4 7 2 - 0 . 0 1 4 0 . 1 4 9 0 . 3 3 7 0 . 4 4 
1 6 3 0 0 . 3 9 2 0 . 0 9 5 0 . 0 8 9 0 . 2 O 8 0 . 4 3 
1 7 0 0 3 . 2 2 9 - 0 . 0 1 3 0 . 0 5 3 0 . 189 0 . 2 8 
173 3 3 . 2 2 6 - 0 . 0 4 0 0 . 0 5 2 3 . 2 1 5 3 . 2 4 
1 3 0 0 0 . 0 6 9 - 0 . 0 3 5 0 . 0 0 5 0 . 0 9 9 3 . 0 5 
1830 0 . 108 0 . 0 0 0 0 . 0 0 6 0 . 1 0 1 3 . 0 6 
1 9 3 0 3 . 3 09 - 0 . 3 1 0 0 . 0 0 3 0 . 0 1 7 0 . 1 6 
1930 - 0 . 0 4 2 - 0 . 0 3 7 0 . 0 0 1 - 0 . 0 0 7 - 3 . 1 7 
iOOO - 0 . 0 74 - 0 . 0 0 7 0 . 1 2 8 - 0 . 1 9 5 - 0 . 6 6 
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Table 2. Half-hourly energy balance and Bowen ratio data over 
potatoes at Presque Isle, Maine on August 22, 1978. 
NET SOIL SENSIBLE LATENT BUMEN 
-luURS RA01ATION HEAT FLUX HEAT FLUX HEAT FLUX RATIO 
( t o n I L Y / M I N ) ( L Y / M I N ) ( L Y / M I N ) ( L Y / M I N ) 
6 0 0 - 0 . 0 6 4 - 0 . 0 2 7 - 0 . 0 2 1 - 0 . 0 1 6 1.30 
63 0 - 0 . 0 2 3 - 0 . 0 5 1 0 . 0 0 9 0 . O 2 0 3.43 
7 0 0 0 . 0 52 - 0 . 0 1 9 0 . 0 3 4 0 . 0 3 7 0 .92 
7 3 0 0 . 1 3 5 - 0 . 0 4 3 0 . 0 5 2 0 . 1 2 6 0 . 4 1 
8 0 0 0 . 2 78 0 . 0 0 8 0 . 1 1 9 0 . 150 0 . 7 9 
8 3 0 0 . 3 7 0 0 . 0 1 4 0 . 1 5 6 0 . 2 0 1 0 .78 
9 0 0 0 . 4 5 4 0 . 0 1 2 0 . 0 5 9 0 . 3 8 4 0 .15 
9 3 0 
1 0 0 0 
1 0 3 0 
1 1 0 0 0 . 8 7 5 0 . 0 6 4 0 . 3 1 1 0 . 4 9 9 3 .62 
1 1 3 0 0 . 7 2 8 0 . 0 9 5 0 . 4 0 1 0 . 2 3 3 1.72 
1 2 3 0 0 . 7 5 1 0 . 1 3 6 0 . 3 1 2 0 . 3 0 4 1.03 
1 2 3 0 0 . 746 0 . 1 1 9 0 . 3 6 2 0 . 2 6 5 1.37 
1 3 0 0 0 . 760 0 . 0 9 4 0 . 4 2 1 0 . 2 4 6 1.71 
1 3 3 0 3 . 7 2 1 0 . 1 0 0 0 . 3 5 3 0 . 2 6 8 1.32 
1 4 0 0 0 . 6 8 1 0 . 0 6 0 0 . 3 5 0 0 . 2 7 1 1.29 
1 4 3 0 0 . 6 40 0 . 1 0 1 0 . 3 4 8 0 . 1 9 2 1.82 
1 5 0 0 3 . 5 6 5 0 . 1 1 0 0 . 2 5 3 0 . 2 0 1 1.26 
1 5 3 0 0 . 4 8 8 0 . 0 6 3 0 . 2 5 4 0 . 1 7 1 1.48 
1 6 0 0 0 . 4 1 9 0 . 0 7 4 C . 1 8 0 0 . 165 1.10 
1 6 3 0 0 . 3 3 4 0 . 0 4 9 0 . 1 4 1 0 . 1 4 4 0 .98 
1 7 0 0 0 . 2 3 2 0 . 0 5 6 0 . 0 9 9 0 . 0 7 7 1.28 
1 7 3 0 0 . 1 3 6 0 . 0 1 9 0 . 0 5 4 0 . Obi 0 .86 
1 8 0 0 0 . 0 4 1 0 . 0 0 9 0 . 0 1 0 0 . 0 2 2 0 .45 
1 8 3 0 - 0 . 0 3 8 - 0 . 0 0 2 0 . 0 0 0 - 0 . 0 3 7 - 0 . 0 1 
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Figure 1. Energy balance components over potatoes at Presque Isle, Maine on July 27, 1977. 
Figure 2. Energy balance components over- potatoes at Presque Isle. Maine on August 22, 1978 
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pressures between the canopy surface and the air above the canopy 
will be large. However, temperature differences between the sur-
face cooled by evaporation and the air above may be small. Thus, a 
relatively small value of the Bowen ratio would prevail since little 
energy is transferred upward as sensible heat and most is transferred 
upward as latent heat. On the other hand, if the soil is drying and 
the crop is undergoing water stress, then relatively less evapotrans-
piration is taking place and the difference between canopy and above 
surface vapor pressure is small. However, the temperature differ-
ence between these locations may be relatively large since more of 
the available energy is converted to sensible heat than to latent 
heat. Under such conditions the Bowen ratio will be relatively 
large. If we examine the Bowen ratio data, we find an approximately 
three-fold increase in this ratio on August 28, as compared to 
July 27. 
On July 27 soil moisture tension at 20 cm depth was about -2 
bars while on August 22 it was about -7 bars. On August 22 there 
had been no effective rainfall for 18 days when 1.24 cm fell on 
August 4. Certainly water stress conditions prevailed in August 
which led to the large reduction in latent heat even though a sub-
stantial amount of radiation was available. During the morning hours 
on August 22 latent heat exceeded sensible heat for a short while 
since the potential demand for evaporation was low and the crop, in 
spite of a water shortage, could temporarily keep up in terms of 
transpiration. As midday approached, the crop was unable to continue 
transpiring as it would have under a nonstress situation. 
One other aspect of our Bowen ratio data should be noted. 
Occasionally, during early morning or late afternoon, Bowen ratio 
values become negative. This occurs due either to a temperature 
inversion or dew fall which reverses the direction of energy flow 
and thus, reverses the sign of the Bowen ratio. 
Tables 3 and 4 and Figures 3 and 4 present similar Bowen 
ratio-energy balance data July 13, 1978 and September 1, 1978 over 
blueberries. Again, the general sinusoidal variability in energy 
balance components is evident. Also, in July latent heat exceeds 
sensible heat, while in September the reverse is true. These differ-
ences occurred for the same reasons they did so over the potatoes. 
July 13 was a day of only moderate soil water stress (-1 bar at 
10 cm) while September 1 was a day of greater stress (-4 bars at 
10 cm). Water stress occurs at Jonesboro at less negative values 
of tension since the soil there, a loamy sand, has considerably 
less water holding capacity than the loam soil at Presque Isle in 
which the potatoes were grown. Examination of the Bowen ratio val-
ues in Tables 3 and 4 shows a four fold increase on September 1, as 
compared to July 13. The very high Bowen ratios (greater than 3) 
and very low evapotranspiration (latent heat) indicate the severity 
of the water stress. 
Additional tables of energy balance components and the Bowen 
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Table 3. Half-hourly energy balance and Bowen ratio data over 
blueberries at Jonesboro, Maine on July 13, 1978. 
HB1 SOIL SENSIBLE LATENT BOWEN 
-(Jims RADIAT ION HEAT FLUX HEAT FLUX HEAT FLUX RATIO 
i£ o n ( L Y / M I N J ( L Y / M I N I ( L Y / M I N ) ( L Y / M I N I 
63 0 0 . 0 6 3 0 . 0 1 7 0 . 0 1 9 0 . 0 2 6 3 .76 
7 0 0 3 . 1 4 1 0 . 0 8 4 0 . 0 2 6 0 . 0 3 1 0.82 
73 0 0 . 2 4 4 0 . 3 2 8 0 . 1 1 3 0 . 1 0 3 1.10 
80 0 0 . 3 6 9 0 . 1 1 2 0 . 1 3 1 0 . L 2 6 1.04 
8 3 0 0 . 4 56 0 . .060 0 . 0 3 2 0 . 3 6 4 3 .09 
90 0 3 . 5 5 2 0 . 0 3 7 0 . 1 8 8 0 . 3 2 6 9.58 
93 0 0 . 5 7 9 0 . 1 1 8 0 . 1 7 9 D . 2 8 1 0.64 
LOOO 0 . 6 5 0 0 . 0 6 0 0 . 2 1 6 0 . 3 7 3 0 .58 
1 0 3 0 3 . 7 9 6 0 . 0 7 9 0 . 2 1 6 0 . 5 0 1 3.43 
1 1 0 0 0 . 3 5 3 0 . 1 1 9 0 . 2 8 4 0 . 4 5 0 3.63 
1 1 3 0 0 . 8 94 0 . 0 6 4 0 . 3 2 2 0 . 5 0 8 0.63 
1 2 1 0 0 . 9 2 0 0 . 0 6 3 0 . 4 2 3 0 . 4 3 3 3.98 
L 2 3 0 0 . 9 20 0 . 0 6 1 0 . 3 9 5 0 . 4 6 4 3.85 
I 330 3 . 8 9 2 0 . 0 8 5 0 . 3 8 0 0 . 4 2 7 0 .89 
133 3 3 . 8 1 8 0 . 0 6 7 0 . 3 6 8 0 . 3 8 2 0 .96 
1 * 0 0 0 . 3 8 0 0 . 0 3 0 0 . 3 1 9 0 . 5 3 1 3.60 
143 0 0 . 7 4 0 0 . 1 1 0 0 . 2 6 0 0 . 3 6 9 O.70 
1 5 0 0 3 . 6 9 5 - 0 . 3 4 2 0 . 2 9 9 0 . 4 3 8 0.68 
153 0 0 . 4 8 5 - 0 . 0 7 5 0 . 2 3 5 0 . 3 2 6 3.72 
I 6 0 0 0 . 4 9 4 - 0 . 0 4 7 0 . 2 2 0 0 . 3 2 1 0.69 
1 6 3 0 3 . 3 9 7 0 . 0 0 4 0 . 1 6 6 0 . 2 2 7 0.73 
1 7 0 0 0 . 3 1 4 - 0 . 0 3 4 0 . 1 4 5 0 . 2 0 3 3 .71 
1 7 3 0 
1 8 0 0 3 . 1 1 2 - 0 . 0 5 3 0 . 1 2 3 0 . 0 4 2 2.96 
1 8 3 0 
1 9 0 0 - 0 . 0 53 - 0 . 0 4 7 0 . 0 0 2 - 0 . 0 0 8 - 0 . 2 7 
193 0 
2 0 0 0 - 0 . 1 2 0 0 . 0 0 5 - 0 . 0 7 6 - 0 . 049 1.57 
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Table 4. Half-hourly energy balance and Bowen ratio data over 
blueberries at Jonesboro, Maine on September 1, 1978. 
NET S O U SENSIBLE LATENT BOWEN 
HOURS RADtAT (ON HEAT FLUX HEAT FLUX HEAT FLUX RATIC 
(EOT) ( L Y / M I N I ( L Y / M I N ) ( L Y / M I N I ( L Y / M I N ) 
630 - 0 . 0 6 1 - 0 . 0 2 7 - 0 . 0 1 3 - 0 . 0 2 1 0 . 6 0 
7 00 - 0 . 0 1 7 - 0 . 0 4 1 0 . 0 1 3 0 . 0 1 0 1 .23 
7 30 
8oo 0 . 1 5 0 0 . 0 8 1 0 . 0 3 6 0 . 0 33 1 .08 
POil 0 . 1 8 0 0 . 0 2 7 0 . 0 7 8 0 . 0 7 6 1 .03 
900 0 . 150 0 . 0 2 1 0 . 0 6 2 0 . 0 6 7 0 . 9 2 
9 30 0 . 2 8 2 0 . 0 4 9 0 . 1 6 0 0 . 0 7 4 2 . 1 6 
1000 0 . 3?fl 0 . 0 2 4 0 . 1 7 3 0 . 1 4 2 1 .22 
1030 0 . 4 ^ 6 0 . O 4 0 0 . 2 3 8 0 . 1 5 8 1 .51 
1100 
1130 0 . 7 1 8 0 . 0 6 0 0 . 5 1 8 0 . 1 4 0 3 . 6 9 
12 00 O . T 3 5 0 . 1 0 3 0 . 4 8 3 0 . 1 4 9 3 . 2 4 
12 30 0 . 5 0 2 0 . 0 7 6 0 . 3 0 1 0 . 1 2 4 2 . 4 2 
13O0 0 . 7 2 1 0 . 1 2 7 0 . 3 2 1 0 . 2 7 3 1 . 1 8 
1330 0 . 8 0 6 0 . 0 8 8 0 . 4 1 0 0 . 3 0 8 1 .33 
1400 0 . 765 0 . 0 7 3 0 . 4 7 8 0 . 2 1 4 2 . 2 4 
1430 0 . 7 1 9 0 . 0 7 3 0 . 50 9 0 . 1 3 6 3 . 7 3 
1500 0 . 6 1 4 0 . 0 3 7 0 . 4 4 9 0 . 1 2 9 3 . 4 8 
1530 0 . 5 1 * - 0 . 0 4 6 0 . 4 1 1 0 . 1 5 3 2 . 6 8 
1600 0 . 4 1 1 0 . O 3 4 0 . 2 8 2 0 . 0 9 4 3 . 0 0 
1630 0 . 3 2 4 0 . 0 2 9 0 . 2 0 1 0 . 0 9 4 2 . 1 4 
1700 0 . 2 1 4 - 0 . 0 0 1 0 . 132 0 . 0 8 3 1 .58 
1730 U. 102 - 0 . 0 1 0 0 . O 5 7 0 . 0 5 5 1 . 0 4 
1800 - 0 . 0 0 5 - 0 . 0 1 4 0 . 0 0 4 0 . 0 0 4 1 .00 
1830 - 0 . 0 9 5 - 0 . 0 5 9 - 0 . 0 2 8 - 0 . 0 0 7 4 . 1 6 
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Figure 3. Energy balance components over blueberries at Jonesboro, Maine on July 13, 1978. 
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-
Figure 4. Energy balance components over blueberries at Jonesboro, Maine on September 1, 1978. 
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ratio for other days are shown in Appendix II, while Appendix III 
presents energy balance figures for these same days. 
B. Potential Evapotranspiration 
For each day of data collected, we calculated potential evapo-
transpiration (ETP) using equation [13] for each half hour period 
when measurements were undertaken. Figures 5 and 6 show a compari-
son of ETP and measured latent heat (LE) for July 27, 1977 and 
August 22, 1978 over potatoes. On a daily basis, on July 27 actual 
evapotranspiration was about 80 percent of the potential rate, while 
on the considerably drier day of August 22, daily evapotranspiration 
was barely 50 percent of the potential rate. On either day, only 
during periods of relatively low ETP rates during early morning or 
evening hours does actual LE equal the potential rate. 
Figures 7 and 8 delineate similar results for July 13, 1978 
and September 1, 1978 over blueberries. Actual LE on July 13, a 
day of moderate water stress, was about 50 percent of ETP; while 
on September 1, a day of very high water stress, actual LE was no 
more than 20 percent of ETP 
Figures for additional days of measurement are presented in 
Appendix IV. All of these data confirm the fact that both potatoes 
and blueberries rarely transpire at the potential rate and that we 
may assume that this rate prevails only under near saturated soil 
conditions or for brief periods during early morning or late after-
noon hours. 
C. Diagnostics 
Diagnostic terms, as defined by equations [8] through [12] were 
calculated for each half hour period of measurement. Tables 5 and 6 
present these values for July 27, 1977 and August 22, 1978 over 
potatoes at Presque Isle, Maine. Examination of these data shows the 
ratio of energy used in latent heat to the available energy, a, 
varies with available soil moisture as did the Bowen ratio. The 
value of a is about 0.65 on July 27 and it decreases to about 0.45 
on August 22. Although a is a good measure of evapotranspiration, 
knowledge of the Bowen ratio and of the available energy is needed 
to calculate LE. 
The crop aerodynamic resistance, ra, is remarkably constant 
during daylight hours. We did not experience consistent changes in 
this resistance as crop height and ground cover increased as has 
been reported for some other taller crops. The increase in ra on 
August 22 over that on July 27 can be explained by windspeed differ-
ences. August 22 was quite calm while moderate to high winds were 
experienced on July 27. 
In theory, the canopy resistance, rc, and the bulk stomatal 
resistance, rst, should be the same unless the aerodynamic resis-
tances for heat, water vapor, and momentum differ somewhat. 
-16-
Figure 5. Comparison of potential and measured evapotranspiration from potatoes at Presque Isle, Maine 
on July 27, 1977. 
-17
-
Figure 6. Comparison of potential and measured evapotranspiration from potatoes at Presque Isle. Maine 
on A u g u s t 2 2 . 1 9 7 8 . 
-18
-
Figure 7. Comparison of potential and measured evapotranspiration from blueberries at Jonesboro, Maine 
on July 13, 1978. 
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Figure a. Comparison o-f potential and measured evapotranspiration from blueberries at Jonesboro, Maine 
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Half-hourly diagnostic terms calculated for potatoes at Presque Isle, 
Maine on July 27, 1977. 
ALPHA R I ( S E C / C M ) R A I S E C / C M ) RCISEC/CM) RSTCSEC/CMJ 
3 . 6 1 3 a . 594 0 . 2 9 9 0 . 9 6 9 0 . 9 2 1 
3 . 6 33 3 . 3 3 5 0 . 2 3 8 0 . 5 5 6 0 . 5 3 8 
0 . 5 9 3 3 . 2 8 7 0 . 2 2 6 0 . 4 8 5 3 . 4 8 5 
3 . 6 39 3 . 2 9 1 0 . 2 1 5 0 . 4 5 4 0 . 4 2 7 
3 . 6 6 7 3 . 3 5 4 0 . 2 3 6 0 . 5 3 1 0 . 4 8 2 
0 . 6 78 0 . 4 2 1 0 . 2 6 2 0 . 6 2 0 0 . 5 5 9 
3 . 7 3 9 3 . 4 6 9 0 . 2 9 1 0 . 6 3 5 3 . 5 1 5 
0 . 8 0 5 0 . 5 1 7 0 . 3 2 8 0 . 6 4 2 0 . 4 4 9 
3 . 9 6 7 3 . 6 9 5 0 . 3 3 5 0 . 7 1 9 0 . 4 0 4 
3 . 7 2 4 3 . 5 8 9 0 . 3 4 2 0 . 8 1 3 0 . 6 8 3 
3 . 6 8 0 0 . 176 0 . 3 08 0 . 2 5 8 0 . 1 7 9 
0 . 6 6 8 3 . 1 7 6 0 . 2 8 1 0 . 2 6 3 0 . 2 1 5 
3 . 6 4 1 0 . 2 6 1 0 . 2 7 8 0 . 4 0 7 0 . 3 8 7 
0 . 6 4 3 9 . 4 6 9 0 . 2 7 6 0 . 7 3 0 3 . 7 1 0 
0 . 6 3 4 0 . 4 4 6 0 . 2 8 1 0 . 7 0 3 3 . 6 8 2 
0 . 6 1 3 0 . 2 3 9 0 . 2 8 6 0 . 3 9 0 0 . 4 1 4 
0 . 6 3 4 0 . 3 7 7 0 . 2 7 3 0 . 5 9 5 0 . 6 0 3 
3 . 6 5 7 3 . 4 0 2 0 . 2 6 2 0 . 6 1 3 0 . 5 8 7 
0 . 6 9 3 0 . 197 0 . 3 6 6 3 . 2 8 4 3 . 1 5 5 
3 . 6 9 9 0 . 3 7 6 0 . 6 0 5 0 . 5 3 8 0 . 3 6 7 
3 . 7 8 2 3 . 5 4 0 0 . 6 0 5 0 . 6 9 0 0 . 3 7 9 
0 . 8 0 6 0 . 4 2 2 0 . 6 0 5 3 . 5 2 4 0 . 1 4 8 
i . 9 52 0 . 7 3 1 0 . 5 8 2 0 . 8 2 0 0 . 2 8 4 
3 . 9 4 1 1 . 2 0 4 0 . 5 6 2 1 . 2 8 0 0 . 7 7 6 
0 . 8 6 3 e>. 162 0 . 7 4 9 7 . 143 6 . 5 8 2 
1 . 2 0 0 - 1 7 . 6 3 2 1 . 1 2 3 - 1 4 . 6 9 6 - 1 6 . 1 1 1 
2 . 9 1 6 - 1 . 0 4 3 2 . 0 9 6 - 0 . 3 5 8 - 4 . 4 9 9 
-21-
Table 6. Hal f -hour ly diagnostic terms calculated fo r potatoes at Presque Isle, 
Maine on August 22, 1978. 
TINE 4 LP HA HI 1 SEC/CMI R A ( S E t / C M ) RCISEC/CMI RSTlSEC/t 
600 J . 4 3 5 - 1 . 4 6 9 1 3 . 4 9 0 - 3 . 3 8 0 0.856 
63 J J . 6 91* 2 . 3 1 4 1 . 4 9 9 3 . 3 1 2 2-475 
700 0 . 5 2 0 0 . 5 1 6 2 . 6 9 8 0 . 9 9 2 1.360 
730 J . 7 09 ) . 4 8 0 2 . 2 4 8 0 . 6 7 7 
-0.3M 
d j u 0 . 5 5 8 0 . 4 H 1 0 . 8 4 3 0 . 8 6 2 0.996 
83J J . 5 6 3 0 . 4 0 1 I . 124 0 . 8 5 5 1.144 




1100 0 . 6 1 6 0 . 4 9 3 0 . 7 4 9 0 . 8 0 1 L. 1.26 
1130 0 . 3 68 0 . 608 0 . 9 6 4 1 . 8 7 0 3.031 
1200 J . 4 9 3 0 . 754 0 . 5 4 O 1 . 5 3 0 2.414 
1230 0 . 4 2 2 } . 7 4 2 0 . 5 8 7 1 . 7 5 8 3.271 
1300 J . 3 6 4 0 . 625 0 . 5 8 7 2 . 2 3 9 4.526 
1330 0 . 4 3 1 0 . 9 4 7 0 . 5 1 9 2 . 1 9 4 3.611 
WOO 3 . 4 3 6 1 . 0 2 0 0 . 4 8 2 2 . 3 3 8 3.719 
1430 0 . 3 55 1 . 2 5 3 0 . 4 5 0 3 . 5 2 8 5.641 
1500 0 . 4 4 2 1 . 4 6 7 0 . 5 6 2 3 . 3 1 7 4.913 
1530 J . 4 C 3 I . 5 / 4 0 . 5 8 7 3 . 9 0 3 6.O10 
1600 0 . 4 7 7 2 . C 7 9 0 . 6 7 5 4 . 3 5 7 6.055 
1630 0 . 5 05 2 . 550 0 . 3 7 5 5 . 0 4 7 5.622 
1700 0 . 4 3 9 4 . 16 1 0 . 3 2 9 9 . 4 8 1 10.498 
1730 u . 5 3 7 6 . 3 1 0 0 . 5 6 2 U . 7 5 6 12.768 
IttJO J . 6 9 2 2 2 . 5 0 5 0 . 4 5 0 3 2 . 5 3 1 32.726 
1830 1 . 0 1 2 - 1 5 . 8 8 1 0 . 8 9 9 - 1 5 . 6 8 7 -16.619 
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Examination of our data shows quite good correspondence on July 27, 
but while the general trends are the same, there are moderate dif-' 
ferences between these two measures on August 22. Thus, under high 
water stress, differences in aerodynamic resistances are accentuated. 
If the aerodynamic resistance, ra, is relatively small when 
compared with the quasi-resistance, r^, and the bulk stomatal 
resistance, rst, as when dry air flows over vegetation subjected 
to substantial water stress, then a is approximated by r^/r^. 
Under these conditions it has been shown that LE is independent of 
wind speed and of net radiation explicitly. Both days presented 
here show some evidence of these effects. 
If rst greatly exceeds ra, a is small and most available energy 
goes into heating the lower atmosphere. There is strong evidence 
for this particularly on August 22. 
Figures 9 and 10 delineate variations in r , r , and rst for 
the two days described above. The relative uniformity of ra is 
evident as is the great increase in rc and r s t on August 22 under 
high plant water stress and low soil water conditions. 
Tables 7 and 8 and Figures 11 and 12 present similar diagnostic 
data for July 13, 1978 and September 1, 1978 over blueberries. 
Trends are similar to those of potatoes although values of a are 
much lower and all resistances are higher. These differences are 
due of course to the smaller water holding capacity of the blueberry 
soil and relative ease under which it undergoes water stress. 
D. Modified Equilibrium Evaporation Method 
Under conditions when the aerodynamic resistance, ra, greatly 
exceeds values of the bulk stomatal resistance, rst, and the quasi-
resistance, r-j, as when humid air flows over an irrigated crop, then 
a is approximated by s/(s + y). Priestley and Taylor (9) have sug-
gested that a may be a constant multiple of s/(s + y). To test this 
possibility and to determine the constant, if any, we plotted a vs. 
s/(s + y) for half hour data as shown in Figure 13. As is quite 
evident, no relationship could be established. Daily average data 
exhibited these same difficulties. 
However, we did feel that, in spite of this evidence, a rela-
tionship similar to that of equation [14] might provide a good esti-
mate of daily actual evapotranspiration. Using our potato data, 
where we had more days of measurement, we solved equation [14] on a 
daily basis for 6. These values we then plotted against measured 
values of midday soil moisture tension at 20 cm. Figure 14 shows 
these results and demonstrates the excellent linear relationship 
that prevails. Using this relationship, we could then write, for 
potatoes, that 
LE (1.09 + 0.08i|>)[s/(s + y)](Rn G) [15] 
where * is soil moisture tension at 20 cm in negative bars and 
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igure 9. Comparison of calculated values of aerodynamic resistance, canopy resistance, and bulk 
Stomatal resistance for potatoes at Presque Isle. Maine on July 2 7 . 1977. 
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Figure 10. Comparison of calculated values of aerodynamic resistance, canopy resistance, and bulk 
stomatal resistance for potatoes at Presque Isle, Maine on August 22, 1978. 
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Table 7. Half-hourly diagnostic terms calculated for blueberries at Jonesboro, 
Maine on July 13, 1978. 
TINE M&HA RICSEC/CMI RACSEC/CMI RCISEC/CMI RSTlSEC/tK 
633 3 .5 68 5 .519 1.090 9 .709 9.7*8 I 
703 3 .549 4 .997 0.984 9.106 9.307 
730 0 .4 77 1.626 0.984 3.411 * . 132 
830 3 .491 1.298 1.920 2 .642 5.09a 
83 0 3.919 1.126 1.753 1.226 -3.197 
900 0 .6 34 0 .756 1.494 1.192 1.5*3 
933 3.6 11 1 . 000 1.034 1.637 2.171 
1000 3.633 3 .858 1.222 1.355 1.886 
1030 0 .6 99 0 .79 1 0.984 1.132 1.275 
1130 3 .6 13 0 .85 8 0 .663 1.398 1.887 
1130 3.612 3. 806 0.650 1.317 1.837 
1200 3.506 0 .797 0 .531 1.577 2.583 
1233 3 .5 40 0 .829 0 .469 1.535 2.2*0 
1333 0.529 3.918 0.504 1.734 2.563 
1333 0.509 0 . 9 6 9 0 .469 1.902 2.791 
1430 J.625 0 .823 0.345 1.317 1.583 
1430 0.5 87 1.005 0 .339 1.712 2.053 
1530 3 .594 0 .745 0 .333 1.253 1.57* 
1533 3 .581 0 . 8 6 4 0 .351 1.486 1.767 
1600 0 .5 93 0 .989 0 .373 1.668 1.869 
1630 3 .577 L.579 0 .392 2.735 3.029 
1700 3 .5 83 1 .921 0 .360 3.293 3.6*9 
1730 
1800 3 . 2 53 3 .835 0.392 15. 183 17.790 
1833 
1900 I .374 -5 3 .264 0 .504 -67 .888 -68.700 
1933 
2000 3 .3 89 - 3 . 10 8 0 .747 - 7 . 9 8 7 -6.318 
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able 8. Half-hourly diagnostic terms calculated for blueberries at Jonesboro, 
Maine on September 1, 1978. 
"E ALPHA P U S E C / C M I RAiSEC/CM) RCISEC/CM) RST(SEC/CMI 
30 0 . 6 2 7 - 5 . 3 9 1 0 . 5 5 3 - 8 . 6 0 5 - 8 . 7 9 4 
00 
70 
0 . 4 4 8 7 . 3 3 9 0 . 5 5 3 1 6 . 3 8 1 1 6 . 56 3 
?fl 0 . 481 1 . 3 6 2 0 . 5 5 3 2 . 8 3 2 3 . 2 0 9 
30 0 . 4 9 3 0 . 6 0 0 0 . 4 5 9 l . ? 1 8 1 .45 9 
in 0 . 521 0 . 7 6 7 0 . 5 0 2 1 . 4 7 0 1 . 6 8 1 
3(1 0 . 3 1 6 0 . 4 9 3 0 . 6 0 2 1 . 5 5 9 3 . 0 7 3 




U.398 0 . 4 5 5 ( . 6 9 5 1 . 1 4 1 2 . 3 2 9 
0 . 2 1 3 0 . 3 5 0 0 . 6 3 0 1 . 6 4 0 6 . 1 7 9 
DO J . 2 3 6 0 . 4 3 2 0 . 6 1 6 1 . 8 2 8 5 . 6 9 3 
?n 0.2°? 0 . 6 6 1 0 . 7 3 2 2 . 2 6 2 5 . 3 6 4 
10 0 . 4 5 1 0 . 5 1 0 0 . 5 0 2 1 . 1 0 9 1 .90 5 
30 0 . ^ 2 9 0 . 4 0 5 0 . 3 4 7 0 . 9 4 5 1 . 6 4 4 
30 0 . 3 0 9 0 . 4 6 9 0 . 3 1 5 1 . 5 1 9 2 . 8 2 6 
*0 11.212 0 . 5 3 2 0 . 3 2 6 2 . 5 1 7 5 . 1 0 3 
in 0 . 2 2 3 0 . 5 3 9 f l . ? 8 8 2 . 4 1 6 4 . 4 1 5 
30 0 . 2 7 1 0 . 6 3 0 0 . 3 0 8 2 . 3 20 3 . 7 8 6 
11 0 . 2 50 1 . 0 8 3 0 . 3 0 8 4 . 3 3 3 5 . 9 9 9 
)0 (1.318 1 . 1 5 0 0 . 3 0 1 3 . 6 1 5 4 . 6 2 5 
'in 0 . 3 8 7 1 . 4 2 8 0 . 3 1 5 3 . 6 8 7 4 . 30 3 
10 l i . 4 8 9 2 . « 4 2 0 . 3 4 7 5 . 8 10 6 . 1 5 1 
10 1.5o l 3 2 . 4 8 2 0 . 3 7 6 6 4 . 8 3 4 6 5 . 1 6 9 
}0 0 . 1 9 4 - 7 . 4 6 0 0 . 3 9 8 - 3 8 . 5 0 7 - 3 6 . 1 0 8 
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Figure 11. Comparison of calculated values of aerodynamic resistance, canopy resistance, and bulk 
stomatal resistance for blueberries at Jonesboro. Maine on July 13. 1978-
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Figure 12. Comparison of calculated values of aerodynamic resistance, canopy resistance, and bulk 
stomatal resistance for blueberries at Jonesboro, Maine on September 1, 1978. 
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Figure 13. Half-hourly values of a vs. s/(s + y) for both potatoes 
and blueberries. 
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Figure 14. The relationship of daily values of 6 to soil moisture tension at Presque Isle, Maine during 
1977 and 1978 growing seasons of potatoes 
-31
-
other symbols are as previously described. 
Although we had too few complete days of blueberry data to 
establish a similar relationship, the available data do indicate 
that such a relationship holds with a much steeper slope to the 
line relating 6 and ijj. This is to be expected, since stress occurs 
more quickly in the blueberry soil. 
IV. CONCLUSIONS 
Potato and blueberry vegetative surfaces rarely transpire at 
the potential rate. The actual water lost is a complex function of 
the aerial environment as well as plant and soil factors. For a 
given crop and soil combination, soil moisture tension seems to be 
an effective integrator of both soil and plant factors controlling 
evapotranspiration. Therefore, an equation such as [15] combining 
soil moisture with controlling factors of the aerial environment 
should have utility in estimating daily actual evapotranspiration 
from drying surfaces. 
Application of this equation should be relatively simple. 
Values of y and s are known functions of atmospheric pressure and 
dry bulb temperature. Soil moisture tension can be determined from 
moisture blocks or gravimetric sampling. Over a twenty-four hour 
period soil heat flux can be ignored and net radiation is easily 
obtainable with sufficient accuracy from linear empirical relations 
with solar radiation. Therefore, measurements of soil moisture 
tension, air temperature, and solar radiation could drive such a 
model. 
Considering how readily both potatoes and blueberries undergo 
water stress, equation [15] has potential utility in water manage-
ment schemes to predict application of supplemental irrigations. 
-32-
V. LITERATURE CITED 
1. Black, T.A. and K.G. McNaughton. 1971. Psychrometric 
apparatus for Bowen ratio determinations over 
forests. Boundary-Layer Meteorol. 2:246-254. 
2. Bowen, I.S. 1926. The ratio of heat losses by conduc-
tion and by evaporation from any water surface. 
Phys. Rev. 27:779-787. 
3. Fritschen, L.J. 1965a. Accuracy of evapotranspiration 
determinations by the Bowen ratio method. Bui. 
Int'l. Assoc. Scientific Hydrology. 10:38-48. 
4. Fritschen, L.J. 1965b. Evaporation rates of field crops 
determined by the Bowen ratio method. Agron. J. 
58:339-342. 
5. Fuchs, M. and C.B. Tanner. 1970. Error analysis of Bowen 
ratios measured by differential psychometry. Agr. 
Meteorol. 7:329-334. 
6. Kanemasu, E.T., L.R. Stone, and w.L. Powers. 1976. 
Evapotranspiration model tested for soybean and 
sorghum. Agron. J. 68:569-572. 
7. Monteith, J.L. 1964. In: The State and Movement of 
Mater in Living Organisms. Sym. Soc. Exp. Biol. 
Vol. 19, pp. 205-234. Cambridge Univ. Press. 
8. Penman, H.L. 1948. Natural evaporation from open water, 
bare soil, and grass. Roy. Soc. London, Proc. 
Ser. A. 193:120-146. 
9. Priestley, C.H.B. and R.J. Taylor. 1972. On the assess-
ment of surface heat flux and evaporation using large-
scale parameters. Mon. Weather Rev. 100:81-92. 
10. Rosenberg, N.J. and K.W. Brown. 1974. "Self-checking" 
psychrometer system for gradient and profile deter-
minations near the ground. Agr. Meteorol. 13:215-226. 
11. Rosenthal, W.D., E.T. Kanemasu, R.J. Raney, and L.R. Stone. 
1977. Evaluation of an evapotranspiration model for 
corn. Agron. J. 69:461-464. 
12. Sargeant, D.H. and C.B. Tanner 1967. A simple psychro-
metric apparatus for Bowen ratio determinations. J_. 
App. Meteorol. 6:414-418. 
-33-
13. Stanhill, G. 1969. A simple instrument for field 
measurement of turbulent diffusion flux. J. Appl. 
Meteorol. 8:509-513. 
14. Suomi, V.E. and C.B. Tanner. 1958. Evapotranspiration 
estimates from heat-budget measurements over a field 
crop. Trans. Amer. Geophys. Union. 39:298-304. 
15. Szeicz, G., G. Endrodi and S. Tajchman. 1969. Aerody-
namic and surface factors in evaporation. Water 
Resources Res. 5:380-394. 
16. Tanner, C 6 . 1972. Psychrometers in micrometeorology. 
In: Psychrometry in Water Relations Research. 
Proceedings of the Symposium on Thermocouple 
Psychrometers. Ed. by R.W. Brown and B.P. van 
Haveren. Utah Agr Exp. Sta. pp. 239-247. 
17. Tanner, C.B. and W.A. Jury. 1976. Estimating evapor-
ation and transpiration from a row crop during 
incomplete cover Agron. J. 68:239-243. 
18. Thorn, A.S. 1975. Momentum, mass and heat exchange of 
plant communities. In: Vegetation and the 
Atmosphere. Vol. 1. J.L. Monteith (ed.) Academic 
Press, pp. 57-109. 
19. Thompson, J.R. 1974. Energy budget measurements over 




DATA FOR HALF HOUR AVERAGES OF DRY BULB TEMPERATURE AND VAPOR 
PRESSURE GRADIENTS ON SELECTED DAYS OVER POTATOES AND BLUEBERRIES 
-35 -
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e I - l . Dry bulb temperatures and vapor 
120 cm above potato canopy at P 
DRV BULB TEMPERATURE 
(CENTIGRADE) 
:S 
) (1 ) ( 2 ) 13) (4 ) 
10 17.54 17 .59 17.69 17 .75 
10 18. 16 18.00 17 .92 17.73 
10 19.33 18.93 18.59 18.12 
10 19.70 19.70 19.65 19 .62 
10 20.29 20.26 20 .23 2 0 . 2 1 
IO 20.83 20 .79 20 .76 20 .70 
10 22.24 22.18 2 2 . 2 4 2 2 . 3 4 
10 23.14 23 .04 23 .03 23 .07 
10 23 .91 23.75 23 .74 2 3 . 7 4 
10 24.71 24 .50 24 .43 24 .38 
10 25.08 24.73 2 4 . 4 1 2 4 . 2 9 
i0 24.68 24 .70 2 4 . 7 2 2 4 . 9 6 
10 24.50 24.42 24 .45 24 .46 
10 24.38 24 .34 2 4 . 3 1 2 4 . 2 9 
'0 25.59 25.45 25 .34 25 .23 
0 24.00 24.25 24 .45 2 4 . 7 6 
ssures at 20 cm, 45 cm, 70 cm, and 
ue Is le , Maine on June 29, 1977. 
VAPOR PRESSURE 
( MB) 
I 1) ( 2 ) (3 ) ( 4 ) 
17 .467 17.453 17.577 17.808 
17.295 17.108 16.863 16.673 
17.828 17.143 16.566 16.130 
18.436 18 .250 18.146 18.034 
19 .250 19 .066 19.028 18.987 
19 .539 19 .287 19.206 19.121 
20 .315 20 .133 20 .185 20 .140 
20 .320 20 .037 19.939 19.768 
20 .561 20 .155 19.852 19.849 
18.556 17.965 17.646 17.461 
17 .749 16.663 16.254 16.256 
18.492 18.146 18.192 18.637 
17.576 17.113 16.907 16.726 
18.620 18 .211 17.922 17.716 
17.953 17.536 17.271 16.821 
17 .986 18.166 18.564 18.611 
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Table 1 -2 . Dry bulb temperatures and vapor pressures a t 20 cm, 45 cm, 70 cm, and 




uon i n (2) 
530 1 2 . 4 1 1 2 . 3 0 
6 ) 3 1 3 . 8 5 1 3 . 7 9 
63 3 1 5 . 2 4 1 5 . 0 9 
700 1 6 . 3 9 1 6 . 3 8 
73 0 1 8 . 3 5 1 8 . 0 2 
80 3 1 9 . 9 8 1 9 . 6 4 
830 2 0 . 70 2 0 . 5 0 
90 3 2 1 . 7 2 2 1 . 4 0 
93 0 2 2 . 5 4 2 2 . 0 6 
1030 2 3 . 4 4 2 3 . 1 7 
103 3 2 4 . 3 4 2 3 . 9 9 
1 1J J 2 4 . 0 4 2 3 . 4 9 
1133 2 4 . 5 7 2 4 . 2 0 
1 2 0 0 2 4 . 7 2 2 4 . 4 1 
1233 2 5 . 9 9 2 5 . 3 5 
1300 2 6 . 4 4 2 5 . 7 6 
1 3 3 3 2 6 . 3 5 2 5 . 8 7 
1430 2 6 . 3 0 2 5 . 8 4 
1433 2 6 . 8 9 2 6 . 1 8 
1 5 0 0 2 6 . 5 0 2 5 . 9 0 
1530 2 7 . 5 5 2 7 . 2 6 
163 3 2 6 . 8 7 2 6 . 8 6 
163 0 2 8 . 1 1 2 8 . 0 6 
173 0 2 7 . 8 9 2 7 . 7 4 
1 7 3 0 2 7 . 4 4 2 7 . 3 4 
1 8 0 0 2 6 . 5 1 2 6 . 4 8 
183 3 2 3 . 9 6 2 3 . 7 6 
1 9 3 3 2 3 . 1 4 2 2 . 9 8 
1 9 3 3 2 1 . 7 8 2 1 . 7 5 
2 03 3 1 9 . 9 7 1 9 . 8 3 
EMPERATURE 
GRADE) 
13) (4 ) (1 ) 
12.22 12 .11 7 .474 
13 .81 13.80 8 .408 
14 .97 14.86 9 .749 
16 .33 16.35 11.092 
17 .76 1 7 . 5 0 11.887 
19 .52 19 .52 13.705 
20 .33 20 .38 14 .411 
2 0 . 9 4 2 0 . 5 1 14.857 
2 1 . 6 2 2 1 . 2 1 14.649 
2 3 . 0 1 2 2 . 9 7 16 .675 
2 3 . 6 4 2 3 . 4 9 16.967 
22 .89 2 2 . 3 7 14.903 
23 .77 2 3 . 3 9 14.924 
2 4 . 0 2 23 .62 14.894 
24 .75 2 4 . 0 4 15.064 
2 5 . 1 7 2 4 . 5 7 14.963 
25 .38 24 .86 14.719 
25 .27 2 4 . 5 9 14.978 
25 .44 2 4 . 5 4 15.584 
2 5 . 5 0 2 5 . 0 0 15.975 
2 7 . 1 6 27 .15 18.620 
26 .75 27 .00 18.795 
2 7 . 8 9 2 8 . 0 1 19.556 
2 7 . 6 6 2 7 . 5 8 19.143 
2 7 . 3 6 2 7 . 4 7 18.073 
2 6 . 4 4 26 .46 17.543 
23 .65 23 .53 15 .311 
22 .93 22 .88 15.435 
2 1 . 8 1 2 1 . 9 3 14.735 
1 9 . 8 1 19 .72 13 .704 
VAPOR PRESSURE 
(NB) 
(2) (3) U| 
7.247 7.034 6.87 
8 .228 8.125 8.0b 
9 .532 9.432 9.32 
13.976 11.114 13.99 
11.502 11.350 11.01 
13.474 13.303 13. H 
14.262 14.013 13.79 
14.429 13.865 13.35 
14.087 13.479 13.01 
16.586 16.330 16.11 
16.591 16.216 15.71 
14.294 13.744 13.11 
14.603 14.245 13.81 
14.546 14.014 13.6! 
14.427 13.528 13.0) 
14.397 13.534 13.1)01 
14.322 13.761 13.111 
14.295 13.643 12.87! 
14.652 13.857 12.911 
15.355 14 .961 14.3] 
16 .551 18.543 18.51! 
18.350 18.465 18.511 
1 9 . 0 5 8 19.298 19.141 
18.934 18.839 18.55! 
25 .667 18.007 17.881 
1 7 . 7 2 5 17.386 17.W 
15.286 15.194 15.06 
15.378 15.398 15.33 
14.796 14.922 14.90 
13.584 13.501 13.39 
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ible 1-3. Dry bulb temperatures and vapor pressures at 20 cm, 45 cm, 70 cm, and 
120 cm above potato canopy at Presque Is le, Maine on July 27, 1977. 
DKV BULB TEMPERATURE VAPOR PRESSJRE 
(CENTIGRADE) (MB) 
*JRS 
)fj 111 12) ( 3 ) ( 4 ) 11) ( 2 ) ( 3 ) (41 
;rao 1 1 . 7 0 1 1 . 6 9 1 1 . 5 7 1 1 . 3 9 1 1 . 1 3 6 1 0 . 9 6 9 1 0 . 9 3 8 1 0 . 8 0 8 
rj3 1 2 . 5 9 1 2 . 4 9 1 2 . 4 0 1 2 . 3 0 1 1 . 3 1 1 1 1 . 2 2 5 1 1 . 1 8 6 L I . 0 2 7 
UJ 1 3 . 2 6 1 3 . 1 2 1 3 . 0 3 1 2 . 9 1 1 1 . 3 3 9 1 1 . 2 1 7 1 1 . 1 1 4 1 1 . 0 1 4 
no 1 4 . 3 2 1 4 . 1 8 1 4 . 1 2 1 4 . 0 2 1 1 . 5 3 3 1 1 . 4 3 1 1 1 . 3 3 3 1 1 . 1 8 4 
>ao 1 4 . 8 5 1 4 . 7 3 1 4 . 6 3 1 4 . 5 2 1 1 . 5 7 1 1 1 . 4 1 6 1 1 . 3 2 2 1 1 . 1 2 9 )iJ 1 5 . 2 6 1 5 . 1 1 1 4 . 9 8 1 4 . 8 4 1 1 . 4 7 3 1 1 . 2 3 6 1 1 . 1 4 3 1 0 . 8 5 8 
>oa 1 5 . 6 0 1 5 . 4 6 1 5 . 3 9 1 5 . 3 3 1 1 . 7 0 2 1 1 . 5 3 5 1 1 . 3 7 7 1 1 . 1 8 6 
m 1 5 . 7 6 1 5 . 6 3 1 5 . 5 8 1 5 . 5 5 1 1 . 7 6 9 1 1 . 6 2 5 1 1 . 4 1 3 1 1 . 2 3 5 
:a 1 5 . 5 0 1 5 . 4 6 1 5 . 4 5 1 5 . 4 8 1 1 . 6 5 5 1 1 . 5 2 5 1 1 . 3 9 1 1 1 . 2 1 9 
"130 1 5 . 3 9 1 5 . 2 3 1 5 . 0 5 1 4 . 8 7 1 2 . 1 0 2 1 1 . 7 6 3 1 1 . 5 5 0 1 1 . 1 6 3 
!JJ 1 5 . 4 3 1 5 . 0 9 1 4 . 7 7 1 4 . 4 0 1 3 . 3 8 5 1 2 . 8 7 4 1 2 . 3 5 8 1 1 . 9 4 0 
ina 1 6 . 9 5 1 6 . 4 0 1 5 . 9 2 1 5 . 3 8 1 3 . 7 1 7 1 3 . 0 4 0 1 2 . 2 1 7 1 1 . 6 7 4 
ina 16 .89 1 6 . 3 4 1 5 . 8 2 1 5 . 2 1 1 2 . 8 9 1 1 2 . 2 2 9 1 1 . 4 8 5 1 3 . 9 1 1 
*I3J 1 6 . 8 1 1 6 . 3 7 1 5 . 9 2 1 5 . 3 9 1 2 . 5 4 9 1 1 . 9 3 1 1 1 . 3 9 9 1 0 . 8 2 1 
iOQ 1 5 . 9 4 1 5 . 5 7 1 5 . 1 6 1 4 . 6 8 1 3 . 0 3 3 1 2 . 4 8 0 1 2 . 3 5 2 1 1 . 5 5 2 
1*1 1 7 . 3 3 1 6 . 8 8 1 6 . 4 3 1 5 . 8 9 1 3 . 6 9 2 1 3 . 1 1 4 1 2 . 7 * 0 1 2 . 1 2 4 
no 1 8 . 1 9 1 7 . 7 0 1 7 . 1 8 1 6 . 5 9 1 3 . 1 9 8 1 2 . 5 7 7 1 2 . 0 2 1 1 1 . 3 2 6 
a 3 1 7 . 4 3 1 6 . 9 6 1 6 . 5 1 1 6 . 0 1 1 3 . 6 2 6 1 2 . 9 4 6 1 2 . 4 5 3 1 1 . 7 6 8 
OJ 1 4 . 2 3 1 3 . 9 0 1 3 . 4 9 1 3 . 0 8 1 3 . 0 4 7 1 2 . 4 7 2 1 1 . 7 6 3 1 1 . 3 4 4 
*>30 1 6 . 5 5 1 6 . 2 0 1 5 . 8 0 1 5 . 3 5 1 4 . 9 0 9 1 4 . 3 4 5 1 3 . 5 7 8 1 3 . 1 0 2 
'
il
m 1 6 . 7 4 1 6 . 5 5 1 6 . 4 8 1 6 . 1 8 1 4 . 5 4 6 1 4 . 2 5 1 1 3 . 7 6 0 1 3 . 3 3 9 Eir3j 1 4 . 6 2 1 4 . 6 3 1 4 . 4 8 1 4 . 3 0 1 2 . 8 3 5 1 2 . 3 9 1 1 2 . 2 7 6 1 1 . 9 2 9 
»M0 1 4 . 4 4 1 4 . 3 8 1 4 . 3 7 1 4 . 4 2 1 3 . 6 8 9 1 3 . 5 0 9 1 3 . 3 7 9 1 3 . 2 7 0 
hio 1 5 . 2 4 1 5 . 2 2 1 5 . 1 9 1 5 . 1 9 1 2 . 8 3 0 1 2 . 6 3 4 1 2 . 4 2 6 1 2 . 2 4 3 
"m 1 4 . 5 1 1 4 . 4 6 1 4 . 4 2 1 4 . 3 7 1 2 . 1 6 8 1 1 . 9 7 5 1 1 . 7 4 4 1 1 . 6 0 2 
w»o 1 4 . 0 6 1 4 . 0 6 1 4 . 0 9 1 4 . 1 4 1 2 . 5 1 2 1 2 . 4 0 1 1 2 . 3 3 0 1 2 . 1 8 9 i!:)J3 1 2 . 9 1 1 3 . 0 3 1 3 . 1 2 1 3 . 2 8 1 2 . 9 0 2 1 2 . 7 7 2 1 2 . 6 3 1 1 2 . 5 5 6 
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Table 1-4. Dry bulb temperatures and vapor pressures at 20 cm, 45 cm, 70 cm, and 
120 cm above potato canopy at Presque I s l e , Maine on August 10, 1977. 
0*Y BULB TEMPERATURE VAPOR PRESSURE 
(CENTIGRADE* (MB) 
H J W J 
( t u n ( 1 1 ( 2 ) 131 ( 4 ) ( 1 ) ( 2 ) ( 3 ) 14] 
630 1 2 . 1 8 1 2 . 3 5 1 2 . 4 3 1 2 . 5 9 8 . 4 5 9 8 . 4 0 9 8 . 4 2 2 8.323 
70J 1 3 . 7 4 1 4 . 3 7 1 4 . 4 9 1 4 . 9 3 1 0 . 3 7 9 1 0 . 6 3 1 1 0 . 8 6 8 10.811 
73 0 1 4 . 7 9 1 4 . 6 2 1 4 . 6 1 1 4 . 6 0 1 0 . 7 8 8 1 0 . 9 6 1 1 1 . 2 4 7 10.891 
B3J 1 6 . 2 7 1 6 . 0 5 1 6 . 0 4 1 6 . 0 8 1 1 . 7 3 5 1 1 . 7 2 1 1 2 . 0 3 2 11.631 
83 J 1 7 . 6 1 1 7 . 5 2 1 7 . 4 7 1 7 . 4 2 1 2 . 4 1 7 1 2 . 2 7 2 1 2 . 1 1 6 11.87! 
900 1 8 . 9 2 1 8 . 8 3 1 6 . 7 6 1 8 . 7 0 1 3 . 1 7 7 1 2 . 9 6 6 1 2 . 7 7 5 12.52! 
93 J 2 0 . 0 2 1 9 . 8 8 1 9 . 7 8 1 9 . 6 6 1 3 . 5 5 8 1 3 . 2 3 2 1 3 . 0 4 9 12.721 
1033 2 3 . 6 4 2 0 . 5 7 2 0 . 5 4 2 0 . 5 0 1 3 . 6 6 7 1 3 . 4 2 7 1 3 . 3 3 9 13.061 
103 Q 2 1 . 2 6 2 1 . 2 6 2 1 . 2 5 2 1 . 2 8 1 4 . 0 1 7 1 3 . 8 7 1 1 3 . 8 4 7 13.501 
L133 2 1 . 9 3 2 1 . 6 9 2 1 . 4 3 2 1 . 1 3 1 3 . 5 9 5 1 2 . 9 6 4 1 2 . 6 0 3 12.11! 
1 1 3 J 2 1 . 7 9 2 1 . 8 8 2 1 . 9 7 2 2 . 1 5 1 3 . 7 3 9 1 3 . 5 8 4 1 3 . 4 3 2 13.141 
1230 2 1 . 9 2 2 1 . 9 8 2 2 . 0 3 2 2 . 1 5 1 2 . 6 0 9 1 2 . 5 1 2 1 2 . 3 7 6 12.101 
123 0 2 1 . 7 3 2 1 . 8 8 2 1 . 8 4 2 1 . 9 2 1 2 . 5 6 3 1 2 . 2 6 8 1 2 . 1 6 5 11.85! 
1 3 0 0 2 2 . 1 5 2 2 . 2 5 2 2 . 3 6 2 2 . 6 1 1 3 . 1 5 4 1 2 . 9 1 9 1 3 . 0 1 2 12.76! 
133 3 2 1 . 5 2 2 1 . 4 4 2 1 . 3 9 2 1 . 4 9 1 2 . 0 4 3 1 1 . 7 3 0 1 1 . 6 2 2 11.251 
1 4 3 0 2 1 . 3 3 2 1 . 3 4 2 1 . 3 1 2 1 . 2 8 1 3 . 1 1 7 1 2 . 8 2 5 1 2 . 5 4 1 12.191 
1 4 3 0 2 1 . 6 6 2 1 . 5 3 2 1 . 4 1 2 1 . 1 9 1 2 . 9 9 2 1 2 . 6 4 2 1 2 . 2 8 2 11.861 
I 33 J 2 0 . 7 3 2 0 . 7 2 2 0 . 7 5 2 0 . 7 5 1 2 . 9 4 2 1 2 . 7 9 9 1 2 . 6 1 7 12.341 
1 5 3 0 2 0 . 3 0 2 0 . 3 7 2 0 . 4 7 2 0 . 5 3 L 4 . 0 7 8 1 4 . 0 1 3 1 3 . 9 7 5 L3.791 
IbOO 1 9 . 8 6 1 9 . 9 8 2 0 . 0 9 2 0 . 1 6 1 4 . 6 5 1 1 4 . 4 8 9 1 4 . 5 6 5 14.39! 
163 0 1 9 . 1 3 1 9 . 1 7 1 9 . 2 0 1 9 . 2 5 1 5 . 1 5 2 1 4 . 9 4 1 1 4 . 8 3 0 14.641 
1 700 1 8 . 7 8 1 3 . 8 9 1 8 . 9 8 1 9 . 1 5 1 4 . 3 0 9 1 4 . 1 4 6 1 4 . 1 2 1 13.991 
173 3 1 9 . 0 7 1 9 . 0 4 1 9 . 0 5 1 9 . 1 4 1 2 . 1 8 3 1 1 . 9 7 8 1 1 . 7 9 1 11.60' 
1 8 3 3 1 8 . 4 8 1 8 . 3 6 1 8 . 3 8 1 8 . 4 2 1 0 . 8 1 0 1 0 . 6 0 7 1 0 . 3 2 8 10. Hi 
1 8 3 0 1 7 . 6 1 1 7 . 7 2 1 7 . 8 5 1 8 . 0 8 1 0 . 5 9 6 1 0 . 7 4 5 1 0 . 8 5 2 10.881 
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able 1-5. Dry bulb temperatures and vapor pressures at 20 cm, 45 cm, 70 cm, and 
120 cm above potato canopy at Presque Isle, Maine on August 11, 1978. 
li. DRY BJLB TEMPERATURE VAPOR PRESSURE 
I CENT ICRADt ) (MB) 
J JK J 
L O D ( 1 ) ( 2 1 ( 3 ) 1 4 ) 11) ( 2 ) ( 3 ) ( 4 ) 
* 6 J J 9 . 0 5 9 . 4 9 9 . 8 7 1 0 . 3 2 9 . 0 6 2 9 . 135 9 . 2 2 5 8 . 6 4 8 
;;; OJJ 
;!. zoo 
1 0 . 9 2 1 1 . 0 6 1 1 . 1 5 1 1 . 2 7 9 . 9 2 3 9 . 7 7 3 9 . 8 2 2 9 . 6 6 4 
1 2 . 5 8 1 2 . 6 5 1 2 . 6 9 1 2 . 7 1 1 1 . 1 4 2 1 0 . 4 9 2 1 1 . 0 1 2 1 0 . 9 7 2 
1 4 . 4 1 1 4 . 1 4 1 3 . 8 6 1 3 . 6 0 1 0 . 5 5 6 1 0 . 3 4 0 9 . 9 1 8 9 . 5 3 0 
1 6 . 5 6 1 6 . 2 6 1 6 . 1 1 1 5 . 8 7 1 0 . 4 0 5 1 0 . 2 9 1 9 . 9 9 1 9 . 8 0 1 
;!] 9JO 
I1: ^ J 
!
'L00J 
I 8 . 07 1 7 . 7 9 1 7 . 7 2 1 7 . 4 1 1 0 . 3 6 7 1 2 . 9 7 1 1 0 . 0 0 5 9 . 9 5 7 
:
 lO iJ 2 3 . 4 1 2 2 . 9 0 2 2 . 3 9 2 1 . 3 6 9 . 0 7 4 8 . 5 8 3 8 . 3 1 9 7 . 8 8 0 
' U J J 2 4 . 7 1 2 4 . 6 3 2 4 . 5 4 2 4 . 0 3 1 1 . 3 1 1 1 1 . 6 0 4 1 1 . 4 5 0 1 1 . 2 0 4 
L13 J 2 5 . 8 5 2 5 . 6 3 2 5 . 4 9 2 5 . 2 0 1 1 . 9 1 9 1 2 . 0 0 7 1 1 . 9 8 3 1 1 . 9 1 1 
120 J 2 5 . 2 2 2 5 . 1 3 2 5 . 0 8 2 4 . 8 6 1 1 . 8 3 8 1 1 . 8 3 9 1 1 . 8 5 2 1 1 . 8 2 9 
I ZJ J 2 5 . 8 5 2 5 . 7 0 2 5 . 6 1 2 5 . 2 6 1 2 . 3 0 1 1 2 . 2 3 0 1 2 . 2 7 8 1 2 . 1 8 0 
;
 l i J j 2 7 . 1 1 2 6 . 8 7 2 6 . 6 4 2 6 . 2 2 1 2 . 4 3 3 1 3 . 5 7 2 1 2 . 4 3 1 1 2 . 3 3 7 
»133J 2 7 . 12 2 7 . 0 7 2 6 . 9 7 2 6 . 7 3 1 3 . 8 1 1 1 5 . 0 3 4 1 3 . 7 1 7 1 3 . 6 8 1 
-1W J 2 7 . 5 1 2 7 . 3 1 2 7 . 1 9 2 6 . 8 6 1 3 . 3 3 1 1 3 . 4 3 3 1 3 . 1 9 8 1 3 . 0 5 8 
U J O 2 6 . 1 7 2 6 . 3 7 2 6 . 5 7 2 6 . 7 2 1 2 . 2 5 3 1 2 . 5 5 8 1 2 . 7 1 4 1 2 . 6 7 0 
;
 I S3 J 2 7 . 2 5 2 7 . 2 8 2 7 . 3 1 2 7 . 2 0 1 1 . 5 5 3 1 1 . 4 0 0 1 1 . 9 3 2 1 1 . 8 0 5 
NlSjd 2 8 . 5 0 2 8 . 5 3 2 8 . 59 2 6 . 4 8 1 3 . 0 0 6 1 3 . 3 7 2 1 3 . 5 8 5 1 3 . 7 1 5 
160 J 2 8 . 3 7 2 8 . 3 2 2 8 . 2 9 2 8 . 0 6 1 2 . 8 6 9 1 3 . 2 1 4 1 3 . 0 5 7 1 3 . 0 0 9 
U J J 2 8 . 17 2 8 . 1 3 2 8 . 0 8 2 7 . 8 9 1 3 . 2 5 0 1 3 . 3 9 3 1 3 . 2 9 1 1 3 . 1 3 2 
' Ilia 2 7 . 4 6 2 7 . 1 3 2 6 . 7 4 2 6 . 2 0 1 0 . 8 8 0 1 0 . 5 3 6 1 0 . 1 4 7 9 . 7 8 2 
l no 2 7 . 3 4 2 7 . 1 4 2 6 . 9 3 2 6 . 6 2 1 1 . 5 4 1 1 1 . 4 2 2 1 0 . 9 8 0 1 0 . 6 9 7 
U J J 2 6 . 8 6 2 7 . 0 5 2 7 . 2 4 2 7 . 4 7 1 4 . 2 5 3 1 4 . 5 5 9 1 4 . 3 5 9 1 4 . 4 3 0 
U J J 2 4 . 9 5 2 5 . 1 5 2 5 . 3 9 2 5 . 6 5 1 4 . 5 0 4 1 4 . 5 7 2 1 4 . 3 4 6 1 4 . 3 4 9 
I JO J 2 2 . 9 3 2 3 . 1 5 2 3 . 2 3 2 3 . 2 8 1 5 . 5 5 2 1 4 . 9 1 6 1 4 . 4 0 2 1 3 . 9 3 4 
U J J 2 1 . 0 4 2 1 . 9 4 2 2 . 3 7 2 2 . 7 1 1 5 . 4 6 9 1 4 . 6 1 2 1 4 . 0 9 9 1 3 . 6 6 9 
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ble 1-6. Dry bulb temperatures and vapor pressures at 20 cm, 45 cm, 70 cm, and 
120 cm above potato canopy at Presque Isle, Maine on August 22, 1978, 
o«y BULB TEMPERATURE VAPOR PRESSURE 
(CENTIGRADE) (MB) 
jKi> 
Dl 1 i n ( 2 1 ( 3 1 ( 4 ) ( 1 ) 121 (31 (41 
£>JJ 5 . 2 2 5 . 5 5 6 . 0 4 6 . 6 2 7 . 0 0 8 7 . 2 7 9 7 . 5 4 4 7.7O0 
bJO 7 . 0 5 7 . 1 0 6 . 9 1 6 . 8 7 7 . 7 1 8 7 . 6 0 6 7 . 4 4 7 7.376 
700 9 . 6 4 9 . 8 4 9 . 8 7 1 0 . 0 0 1 0 . 7 5 9 1 0 . 7 9 8 1 0 . 9 2 1 10.856 
73 J 1 0 . 9 7 1 0 . 9 4 1 0 . 6 4 1 0 . 6 0 9 . 7 4 7 9 . 4 9 2 9 . 6 3 2 9.4 81 
8JJ 1 2 . 6 8 1 2 . 8 1 1 2 . 9 0 1 3 . 0 1 9 . 8 7 4 9 . 8 7 9 1 0 . 0 3 8 9.963 
d30 1 4 . 6 3 1 4 . 7 4 1 4 . 8 8 1 4 . 8 4 1 0 . 1 0 5 1 0 . 2 1 4 1 0 . 3 1 4 13.207 




U J 2 2 . 4 3 2 2 . 0 3 2 1 . 8 0 2 1 . 4 0 1 0 . 9 3 0 1 0 . 6 2 3 1 0 . 5 1 7 9.819 
13 J 2 4 . 1 9 2 3 . 6 6 2 3 . 3 2 2 2 . 9 0 1 1 . 3 2 3 1 1 . 0 6 1 1 0 . 9 8 8 10.804 
2 J J 2 4 . 9 2 2 4 . 3 9 2 4 . 0 0 2 3 . 4 6 1 1 . 5 2 8 1 1 . 1 8 8 1 0 . 8 9 7 10.652 
23 J 2 5 . 7 1 2 5 . 1 1 2 4 . 6 4 2 3 . 9 0 1 2 . 1 6 2 1 2 . 0 2 9 1 1 . 5 9 8 11.371 
i j j 2 6 . 8 7 2 6 . 4 0 2 6 . 0 8 2 5 . 5 6 1 1 . 4 4 9 1 1 . 4 4 8 1 1 . 1 2 8 11.1H 
33 J 2 7 . 14 2 6 . 6 5 2 6 . 1 6 2 5 . 4 5 1 0 . 1 9 4 9 . 9 1 2 9 . 5 5 2 9.380 
4JJ 2 7 . 8 2 2 7 . 3 8 2 7 . 0 4 2 6 . 4 9 1 0 . 3 5 9 1 0 . 0 9 2 9 . 8 9 8 9.663 
43 0 2 8 . 3 0 2 8 . 0 0 2 7 . 7 9 2 7 . 5 0 1 0 . 3 3 3 1 0 . 1 5 5 1 0 . 1 3 4 10.045 
5J0 2 8 . 3 9 2 7 . 9 6 2 7 . 4 4 2 6 . 8 3 9 . 8 6 4 9 . 5 6 0 9 . 2 8 6 9.023 
5JJ 2 8 . 6 5 2 8 . 1 7 2 7 . 7 0 2 7 . 2 1 1 0 . 3 8 3 1 0 . 0 9 5 9 . 9 4 6 9.709 
60 0 2 9 . 5 4 2 9 . 0 5 2 8 . 5 5 2 7 . 8 9 1 0 . 2 5 8 9 . 8 4 3 9 . 4 9 4 9.277 
630 2 9 . 2 4 2 8 . 7 3 2 8 . 1 8 2 7 . 4 1 9 . 1 5 8 8 . 7 5 0 8 . 2 6 4 7.933 
700 2 9 . 0 2 2 8 . 7 4 2 8 . 4 2 2 7 . 8 3 9 . 0 7 9 8 . 9 4 3 8 . 7 1 2 8.462 
li J 2 8 . 8 5 2 d . 7 1 2 8 . 4 8 2 8 . 1 1 9 . 5 4 2 9 . 3 6 5 9 . 1 4 6 8.96? 
oJd 2 8 . 2 7 2 8 . 1 9 2 8 . 0 6 2 7 . 9 3 9 . 8 3 4 9 . 6 6 6 9 . 4 5 3 9.323 
83 J 2 6 . 2 9 2 6 . 3 0 2 6 . 3 0 2 6 . 3 0 1 2 . 3 6 6 1 1 . 9 9 3 1 1 . 7 8 5 11.660 
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jle 1-7. Dry bulb temperatures and vapor 
120 cm above blueberry canopy at 
0*Y BULB TEMPERATURE 
(CENTIGRADE) 
u<s 
on ( 1 ) ( 2) 13) ( 4 ) 
63 0 10.64 1 0 . 6 1 10 .84 11.78 
73 3 13.85 13 .44 13.25 13.06 
73 3 16.26 15 .48 14.97 14 .40 
830 19 .19 19 .35 19.94 2 0 . 5 1 
833 2 0 . 7 9 2 0 . 3 2 20 .14 19.90 
933 21 .63 2 0 . 8 2 20 .44 19.99 
930 23 .32 2 2 . 5 7 22 .29 22 .00 
03 3 23.83 23 .23 22 .97 22 .76 
033 25 .20 2 4 . 4 1 24 .32 24 .12 
133 26 .15 2 5 . 2 2 2 4 . 9 7 24.62 
13 3 2 7 . 1 1 2 6 . 3 0 25 .82 25 .45 
230 2 8. 10 2 7 . 1 1 26 .83 26 .28 
23 3 2 8.68 2 7 . 6 4 26 .92 26 .14 
33 3 28 .65 2 7 .66 2 7 . 0 1 26 .34 
333 2 8.78 2 7 . 8 2 27 .20 26 .56 
430 28 .02 2 7 . 1 9 26 .77 2 6 . 2 2 
43 3 2 7.39 2 6 . 4 4 26 .00 25 .50 
530 2 7.07 2 6 . 5 6 26 .14 25 .66 
530 2 4 . 4 1 2 3 . 9 2 23 .46 22 .98 
633 23 .24 2 2 . 4 9 2 1 . 7 1 20 .91 
630 2 3 . 9 4 2 3 . 3 2 2 2 . 7 2 22 .10 
73 3 24 .32 2 4 . 4 8 24 .75 25.05 
733 
800 22 .84 2 3 . 1 3 2 3 . 3 9 2 3 . 6 4 
830 
930 2 0 . 6 2 2 0 . 7 6 2 0 . 8 1 2 0 . 9 0 
930 
033 17.08 17 .79 18 .47 19.27 
iressures at 20 cm, 45 cm, 70 cm, and 
Jonesboro, Maine on July 13, 1978. 
VAPOR PRESSJRE 
(MB) 
(1 ) (2) ( 3 ) (41 
3 .919 3 .750 4 .312 4 .171 
4 .476 4 .120 3 .890 3.9S6 
3 .842 3 .368 2 .960 2 .751 
10.217 10.282 10.577 11 .066 
10.822 10.230 9.92 9 5 .791 
8 .693 7 .895 7.534 8 .147 
9 .779 9 .100 8.739 8 .378 
9 .115 8 .487 B.194 7 .847 
9 .323 8 .787 8 .623 7.755 
7.828 7 .179 6 .741 6.196 
7 .983 7 .264 6 .739 6 .187 
8 .484 7 . 9 0 1 7 .481 7 .274 
7.796 6 . 9 2 2 6 .231 5 .829 
6 .867 6 .345 5.733 5 .148 
7 .608 7 .029 6 .454 6 .085 
8.480 7 .884 7 .437 6.486 
9 .164 8 .666 8 .023 7 .733 
12 .273 11.695 11.098 11 .367 
10.141 9 . 560 8 .991 9.061 
6 .072 5 .269 4 .538 3 .753 
3 .921 3 .296 2.747 2 .211 
4 .737 4 . 8 6 9 5.106 5.432 
4 . 1 7 6 4 .188 4 . 2 4 2 4 .337 
3 .175 2 .963 2 .88 5 3 .086 
6 .233 6 .448 6 .756 7.154 
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ile 1-8. Dry bulb temperatures and vapor pressures at 20 cm, 45 cm, 70 cm, and 
120 cm above blueberry canopy at Jonesboro, Maine on September 1, 1978. 
ORY 
IRS 
I T ) ( 1 ) 
.30 3.7? 









.30 21 .77 
no 23 .05 
'30 22.74 
iOO 2 3 . 4 * 
130 24. 31 
•CO 24. 14 





' 00 19.35 
' 30 18 .20 
IOO 16 .94 




e.63 8 .44 
8 .65 8 .20 
1 2 . 9 7 1 3 . 5 9 
1 3 . 5 7 1 3 . 4 4 
1 4 . 2 1 1 4 . 1 5 
1 5 . 4 3 1 5 . 2 1 
1 6 . ? 4 1 5 . 9 0 
1 7 . 1 5 1 6 . 9 4 
2 1 . 2 1 20 .96 
2 2 . 0 0 21 .53 
2 1.29 20 .7 7 
22 .29 21 .4 ] 
2 3 . 1 0 22.15 
2 3 . 0 9 22 .34 
2 3 . 5 2 22 .89 
22 .56 21 .99 
21 .19 20 .65 
20 .85 20.43 
19 .99 19.56 
18.72 18.13 
18 .04 17 .90 
17 .24 17.47 
1 5 . 2 0 1 5 . 4 2 
jo 6 
(4 ) 
8 .14 4 
7. 74 4 
1 4 . 1 5 11 
1 3 . 2 3 12 
1 4 . 0 3 12 
1 4 . 9 0 12 
1 5 . 5 3 12 
16 .72 12 
2 0 . 7 3 15 
2 0 . 9 3 14 
2 0 . 1 9 13 
2 0 . 4 9 13 
2 1 . 0 5 15 
2 1 . 4 0 13 
2 2 . 1 3 13 
2 1 . 1 7 13 
2 0 . 0 4 10 
19 .95 7 
19 .03 9 
17 .45 8 
1 7 . 7 4 7 
1 7 . 7 4 8 
1 5 . 5 8 7 
VAPCR 
( I I (2 ) 
.388 4 .142 
.579 4 .265 
. 5 3 3 1 1 . 9 0 8 
. 0 62 1 1 . 8 9 2 
. 2 52 1 2 . 1 5 2 
. 6 5 5 1 2 . 4 8 2 
. 4 0 6 1 2 . 0 9 2 
. 3 9 9 1 2 . 1 8 0 
. 5 2 8 1 5 . 4 3 6 
. 5 1 0 1 4 . 3 7 1 
. 1 9 5 1 3 . 0 1 3 
. 9 4 7 1 3 . 2 9 8 
. 1 8 9 1 4 . 5 1 8 
. 5 9 2 1 3 . 3 1 2 
. 5 9 0 1 3 . 3 8 1 
. 3 4 8 1 3 . 1 5 1 
. 0 0 8 9 . 7 7 3 
.731 7 . 6 0 8 
. 2 0 6 9 . 0 4 6 
. 7 5 0 8 . 4 8 2 
. 8 7 8 7 . 8 6 4 
. 5 7 7 8 . 7 9 9 





4 .043 3.92! 
1 2 . 3 0 8 12.491 
1 1 . 7 7 4 11.637 
1 2 . 2 6 9 12.179 
1 2 . 5 8 2 12.478 
1 1 . 9 0 6 11.704 
1 2 . 1 0 2 12.011 
1 5 . 5 1 1 15.446 
1 4 . 2 2 7 14.082 
1 2 . 8 2 3 12.637 
1 2 . 7 5 8 12.26* 
13.989 13.55? 
1 3 . 0 3 2 12.780 
13.280 13.172 
13.034 12.945 
9 .609 9.560 
7.50? 7.380 
8.879 8.72<l 
8 .157 7.973 
7.862 7.875 
8.988 9.096 
7 . 4 7 1 7.447 
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Table I I - l . Half hourly energy balance-Bowen Ratio data over potatoes 
at Presque Is le , Maine on June 29, 1977. 
NET SOIL 
HOURS RADIATION HEAT FLUX 
IEDT) (LY/MINJ (LY/MIN) 
6 0 0 0 .074 0 .018 
6 3 0 0 .152 0 .037 
700 0 .311 0.075 
730 0.209 0 .035 
800 0.272 0.053 
830 0.329 0 .047 
900 0 .559 0 .125 
930 0.496 0 .074 
1000 0 .754 0 .126 
L030 0 .780 0 .123 
1100 0 .873 0 .111 
1130 0 .653 0.038-
1200 0.502 0 .019 
1230 0 .558 0 .028 
1300 0 .661 0 .088 
1330 0 .139 - 0 . 0 9 6 
SENSIBLE LATENT BOWEN 
HEAT FLUX HEAT FLUX RATIO 
(LY/MIN) JLY/MIN) 
0 .014 0.042 0.34 
0.03 5 0 .080 0 .44 
0 .075 0 .161 0 .47 
0 .021 0 .153 0 .14 
0 .034 0 .185 0.19 
0.045 0 .237 0.19 
0 .033 0 .468 - 0 . 0 7 
0 .036 0 .386 0.09 
0 .083 0.545 0.15 
0 .113 0 .544 0 .21 
0 .188 0.5 74 0 .33 
0 .127 0 .487 0 .26 
0 .014 0 .468 0.03 
0 .033 0 .496 0.07 
0 . 1 0 1 0 .472 0 .21 
0 .094 0 .140 0 .67 
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Table 11-2. Half hourly energy balance-Bowen r a t i o data over potatoes 
at Presque I s l e , Maine on July 12, 1977. 
HET SOIL SENSIBLE LATENT BOWEN 
HJURS RADIAT ION HEAT FLUX HEAT FLUX HEAT f-LUX RATIO 
l i D T ) ( L Y / M N ) ( L Y / H 1 N 1 ( L Y / H I N ) ( L Y / H I N ) 
5 3 0 - 0 . 1 4 3 0 . 0 1 2 - 0 . 0 3 8 - 0 . 1 1 7 0 .32 
60 0 - 0 . 0 7 2 - 0 . 0 0 9 - 0 . 0 0 6 - 0 . 0 5 7 0 .10 
63 0 3 . J 3 1 0 . 0 6 8 - 0 . 0 1 4 - 0 . 0 2 3 3 . 6 0 
7 0 0 0 . 149 0 . 0 1 2 - 0 . 0 1 4 3 . 1 5 1 - 3 . 0 9 
7 3 0 0 . 2 6 7 0 . 0 9 8 0 . 0 7 1 0 . 0 9 9 0 .72 
83 3 3 . 3 2 5 0 . 1 0 4 0 . 0 8 6 0 . 1 3 6 0 .63 
8 3 0 0 . 4 2 4 0 . 1 0 1 0 . 0 8 5 0 . 2 3 8 0 .36 
9 0 0 3 . 4 9 9 0 . 0 9 4 0 . 1 4 4 3 . 2 6 1 3 .55 
9 3 0 0 . 4 3 0 0 . 0 9 3 0 . 1 2 0 0 . 2 1 6 3 .56 
103 0 0 . 4 1 3 0 . 0 9 0 0 . 1 1 7 0 . 2 0 6 0 .57 
i O 3 0 3 . 6 6 4 3 . 1 3 2 0 . 1 7 3 0 . 3 5 9 0 .48 
1 1 0 0 0 . 6 6 6 0 . 1 2 6 0 . 2 1 2 0 . 3 2 8 3 .64 
1 1 3 0 3 . 6 2 7 0 . 1 1 7 0 . 2 1 3 0 . 2 9 6 0 .72 
1 2 ) J 3 . 4 9 1 0 . 0 5 0 0 . 1 6 2 0 . 2 7 9 0 . 5 8 
1 2 3 0 0 . 792 0 . 1 0 1 0 . 2 6 4 3 . 4 2 6 3.62 
139 0 3 . 6 14 0 . 1 2 1 0 . 1 8 9 0 . 3 0 4 0 .62 
133 0 0 . 3 7 8 0 . 0 4 3 0 . 1 2 8 0 . 2 0 8 0 .61 
1 4 0 0 0 . 2 83 0 . 0 6 2 0 . 0 7 9 0 . 1 4 2 0 .56 
14J 3 3 . 4 50 0 . 0 8 8 3 . 1 3 8 0 . 2 2 4 0 .62 
1 5 0 0 0 . 3 2 9 0 . 0 3 2 0 . 1 1 7 0 . 1 3 3 3 .65 
1 5 3 0 0 . 3 5 5 0 . 0 6 1 0 . 2 2 6 0 . 0 6 9 3 .26 
L60 3 3 . 0 9 1 - 0 . 0 1 4 0 . 0 0 8 3 . 0 9 6 0 .09 
1 6 3 0 0 . 3 69 0 . 0 8 1 0 . 0 1 7 0 . 2 7 2 3 .06 
1 7 0 0 0 . 2 9 1 - 0 . 0 0 4 0 . 0 7 7 0 . 2 1 7 3 .36 
1 7 3 3 0 . 1 9 1 - 0 . 0 0 3 - 0 . 0 0 1 0 . 1 9 5 - 0 . 0 1 
1 8 0 0 0 . 0 9 8 - 0 . 0 2 5 0 . 0 0 9 0 . 1 1 4 3 .08 
1 8 3 0 0 . 0 4 7 - 0 . 0 5 3 0 . 0 5 0 0 . 3 5 0 1.00 
1 9 0 0 0 . 0 0 4 - 0 . 0 1 1 0 . 0 0 9 0 . 0 0 6 1.47 
1 9 3 0 - 0 . 0 6 7 0 . 0 33 - 0 . 0 3 0 - 0 . 0 7 0 0.43 
2 0 3 0 - 0 . 1 3 0 - 0 . 0 9 6 - 0 . 0 1 2 - 0 . 0 2 3 3 . 5 1 
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Table 11-3. Half hourly energy bai 
at Presque I s l e , Maine 
NET SOIL 
HOURS RADIATION HEAT FLUX 
IEOT1 I L V / H I N ) ILY/MIN) 
63 3 - 3 . 0 1 9 - 0 . 0 3 7 
7 0 0 0 . 0 8 8 0 .013 
T30 0 . 1 9 6 0 . 0 1 1 
80 3 3 .303 - 0 . 0 1 6 
830 9 .382 0.042 
9 0 0 0 .4 8 0 0 .028 
9 3 0 0 .587 0 .048 
1000 0 .616 0 .069 
103 3 3 .581 0.0 75 
1100 0 . 6 6 9 0 .090 
1130 0 . 4 6 0 0 .067 
1230 J .537 3 .051 
1230 0 . 4 2 5 0 .083 
1300 0 . 4 3 7 0 .041 
133 3 3 .306 0 .026 
1*00 0 . 2 7 5 0 .021 
1430 0 .383 0 .040 
1500 0 .153 0 . 0 0 1 
1530 0 .113 0 .015 
1600 3 .0 72 - 0 . 3 0 0 
163 0 0 . 0 2 2 - 0 . 0 2 9 
1700 0 .010 - 0 . 0 1 3 
173 0 3 .004 - 0 . 0 3 0 
1800 - 0 . 0 6 2 - 0 . 0 1 2 
1830 - 0 . 0 77 - 0 . 0 0 7 
nce-Bowen ratio data over potatoes 
on August 10, 1977. 
SENSIBLE LATENT BOHEN 
HEAT FLUX HEAT FLUX RATIO 
ILV/MINJ ILY/MIN) 
0 .044 - 0 . 0 2 5 - 1 . 7 4 
0 .043 D.032 1.33 
0.043 0 .228 - 0 . 1 9 
0 .045 0 .364 - 0 . 1 2 
0 .063 0.277 3 .23 
0 .084 0 .368 3.23 
0 .125 0 .414 0 .30 
0 .078 0 .469 0 .17 
0 .006 0 .499 0 .01 
0 .161 0.418 3.38 
0 .209 0 .184 1.13 
0 .163 0.324 0 .50 
0.045 3.297 3 .15 
1.395 I . 792 - 0 . 7 8 
0.008 0 . 2 7 1 0 .03 
0.010 0 .244 3.04 
0.075 0 .267 0 .28 
0 .004 0 .147 0 .03 
0 .106 0 .204 - 0 . 5 2 
0 .132 0 .205 - 0 . 6 5 
0.010 0.O41 3 .24 
0.206 - 0 . 1 8 2 - 1 . 1 3 
0 .003 0 .032 0 .09 
0 .002 - 0 . 0 4 8 3.04 
0 .034 - 0 . 0 3 6 0.94 
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Table I I - 4 . Half hourly energy balance-Bowen r a t i o data over potatoes 
at Presque I s l e , Maine on August 11 , 1978. 
i-JET SOIL SENSIBLE LATENT BOMEN 
ilJURS R 4 0 1 A T I C N HEAT FLUX HEAT FLUX HEAT FLUX RATIO 
I c D T i ( L Y / M I N ) ( L Y / M I N ) ( L Y / M I N ) ( L Y / M I M 
60 0 - 0 . 0 2 7 - 0 . 0 2 9 - 0 . 0 1 3 0 . 0 1 6 - 0 . 8 4 
63 0 0 . 0 64 - 0 . 0 1 6 - 0 . 3 2 6 0 . 4 0 5 -0 .80 
70 3 0 . 1 6 8 0 . 0 1 9 - 0 . 0 0 3 0 . 1 5 2 -0 .02 
730 0 . 2 5 9 0 . 0 0 7 0 . 0 8 5 0 . 1 6 7 0.51 
300 0 . 3 5 2 0 . 0 1 2 0 . 1 3 7 0 . 2 0 4 0.67 
83 0 0 . 4 39 0 . 0 1 7 0 . 0 1 2 0 . 4 1 1 0.03 
90 0 
930 
1 0 0 0 
1 0 3 0 0 . 737 0 . 0 3 1 0 . 3 8 0 0 . 3 2 7 1.16 
1 100 0 . 8 0 2 0 . 0 8 2 0 . 3 1 1 0 . 4 1 0 0.76 
i 130 3 . 8 72 0 . 1 0 2 0 . 3 4 2 0 . 4 2 9 0.80 
120 0 0 . 6 6 7 0 . 1 0 2 0 . 4 5 4 0 . 1 1 1 4.08 
1 2 3 0 0 . 7 S 7 0 . 0 5 7 0 . 5 3 5 0 . 2 0 5 2.61 
1 3 0 0 ) . 8 2 1 0 . 0 9 5 0 . 0 9 7 0 . 6 3 0 0.15 
1 3 3 0 0 . 5 4 2 0 . 0 7 7 0 . 0 3 5 0 . 4 3 1 0.08 
140 0 0 . 4 62 0 . 0 5 1 0 . 2 1 1 0 . 2 0 1 1.05 
143 0 0 . 4 0 1 0 . 0 3 0 0 . 1 5 4 0 . 2 1 8 0.71 
150 0 0 . 5 4 7 0 . 0 6 2 0 . 0 0 1 0 . 4 8 4 0.00 
1 530 J . 6 C 5 0 . 0 9 4 0 . 0 0 8 0 . 5 0 2 0.02 
160 0 0 . 4 9 0 0 . 0 4 3 - 0 . 0 0 9 0 . 4 5 6 -0 .02 
163 0 0 . 3 6 8 0 . 0 0 1 0 . 1 3 9 0 . 2 2 8 0.61 
1 7 0 0 0 . 2 5 2 0 . 0 2 8 0 . 0 9 7 0 . 1 2 7 0.77 
i 7 1 0 0 . 1 7 6 0 . 0 0 8 0 . 0 5 8 0 . 1 1 0 0.53 
1 8 0 0 0 . 0 8 1 - 0 . 0 1 0 0 . 0 2 8 0 . 0 6 2 0.45 
1 3 3 0 - 0 . 0 1 4 - 0 . 0 0 7 - 0 . 0 2 3 0 . 0 1 6 -1 .44 
19 00 - 0 . 0 84 - 0 . 0 1 2 0 . 0 1 2 - 0 . 0 8 5 -0 .15 
1 9 3 0 - 0 . 1C5 - 0 . 0 5 3 0 . 0 8 8 - 0 . 1 4 0 -0.63 
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able I V - 1 . Hal f hourly diagnost ic data over potatoes a t Presqtie I s l e , Maine 
on June 29, 1977. 
I t ALPHA SI ( S E C / C M ) RAJ SEC/CM) RCISEC/CMJ R S M S E C / C M I 
IJ J . 7 * 4 L . 1 3 7 0 . 7 5 1 1 . 5 2 9 1 . 2 6 9 
10 3 . 6 94 0 . 805 0 . 6 9 6 1 . 1 6 0 1 . 0 4 5 
Id J . 6 82 0 - 5 0 7 0 . 6 1 3 0 . 7 4 4 0 . 6 8 5 
Id 0 . 8 77 0 . 7 0 7 0 . 5 4 7 0 . 8 0 6 9 . 4 1 9 
10 3 . 4 4 3 0 . 5 4 8 0 . 5 4 7 0 . 6 5 0 0 . 3 2 3 
1) J . 8 4 1 3 . 4 8 0 0 . 5 4 7 0 . 5 7 2 0 . 2 5 6 
IJ 1 . 0 76 3 . 4 0 2 0 . 4 9 7 3 . 3 7 3 - 3 . 2 0 9 
IJ 0 . 9 1 6 0 . 5 1 1 0 . 4 5 6 0 . 5 5 8 0 . 2 0 8 
IJ J . 8 6 7 0 . 3 8 6 0 . 4 3 3 0 . 4 4 5 0 . 1 8 5 
10 0 . 3 2 9 0 . 5 0 6 0 . 4 1 2 0 . 6 1 0 0 . 4 2 8 
IJ 0 . 7 53 3 . 4 7 1 0 . 3 8 9 0 . 6 2 6 0 . 5 7 8 
IJ 0 . 7 93 0 . 5 3 6 0 . 3 6 8 0 . 6 7 6 0 . 5 7 4 
IJ J . 9 70 3 . 7 3 6 0 . 4 0 3 0 . 7 5 9 0 . 3 8 9 
IJ J . 9 3 7 ) . 6 0 8 0 . 4 4 5 0 . 6 4 9 0 . 2 8 4 
Id 0 . 3 2 3 3 . 6 7 9 0 . 4 2 8 0 . 8 2 5 3 . 6 5 5 
10 0 . 6 0 0 1 . 3 7 1 0 . 4 1 2 2 . 2 8 6 2 . 6 2 8 
- 5 9 -
Table IV-2. Half hourly diagnostic data over potatoes at Presque I s l e , Maine 
orv July 12, 1977. 
1 ME ALPHA R l ( S E C / C M J RA1SEC/CM) RC«SEC/CM) RSTISEC/CI 
53 J 0 . 7 5 7 - 1 . 2 0 7 1 . 9 2 0 - 1 . 5 9 4 
-2.659 
630 0 . 9 0 7 - 3 . 1 4 6 1 . 9 2 0 - 3 . 4 7 0 
-5.088 
<>3 3 0 . 6 2 6 - 5 . 2 6 4 1 . 9 2 0 - 8 . 4 1 4 
-8.472 
700 L . 0 9 9 1 . 424 1 . 3 4 9 1 . 2 9 6 
-3.267 . 
73 J 3 . 5 83 1 . 3 5 5 1 . 0 4 0 2 . 3 2 5 2.679
 r 
doa 0 . 6 1 3 I . C 9 5 0 . 9 6 0 1 . 7 8 5 2.086 1 
B33 J . 7 3 8 0 . 8 0 3 0 . 8 9 2 1 . 0 8 8 0.888 
930 J . 6 4 5 3 . 6 7 9 0 . 9 2 5 1 . 0 5 3 1.247 b 
930 0 . 6 43 0 . 9 2 0 0 . 9 6 0 1 . 4 3 2 1 . 6 9 1 : 
.003 J. 6 3 8 0 . 9 3 7 0 . 7 0 3 1 . 4 6 9 1.765 
l 330 3 . 6 75 0 . 6 3 1 0 . 5 5 5 3 . 9 3 5 1.067 j 
U 3 J 3 . 6 08 0 . 6 5 8 0 . 4 8 5 1 . 0 8 2 L.355. 
,1.>3 0 . 5 81 3 . 7 4 7 0 . 4 3 0 1 . 2 8 5 1.647 [ 
1230 0 . 6 3 4 0 . 8 9 7 0 . 4 3 4 1 . 4 1 6 1 .632 . 
.230 0 . 6 1 7 0 . 6 2 2 0 . 4 3 8 1 . 0 0 7 1 .287 . 
i 33J 0 . 6 1 7 J . 922 0 . 4 7 6 1 . 4 9 4 1.818 
. 330 0 . 6 1 9 1 . 390 0 . 5 2 0 2 . 2 4 4 2.606 ; 
.430 0 . 6 4 2 2 . 0 8 0 0 . 4 9 0 3 . 2 3 9 3.492 1 
2.337 fe 43 3 3 . 6 1 8 1 . 2 5 3 0 . 4 6 2 2 . 0 2 6 
.500 0 . 6 07 1 . 478 0 . 4 7 6 2 . 4 3 5 2 . 8 1 5 . 
.533 3 . 2 3 5 1 . 4 9 7 0 . 4 9 0 6 . 3 8 3 10.834
 L 
.603 3 . 9 2 0 4 . 1 2 7 0 . 4 7 6 4 . 4 8 8 4.140 
.630 0 . 9 4 2 I . ( 3 9 0 . 4 6 2 1 . 7 4 1 1.371 
730 3 . 7 38 1 . 5 7 7 0 . 4 4 2 2 . 1 3 7 2.192 
.730 I . 0 0 7 2 . 4 5 2 0 . 4 2 3 2 . 4 3 4 2.001 ; 
.d30 0 . 9 2 7 3 . 5 2 8 0 . 3 5 4 3 . 8 0 7 3.536 
S3 J J . 4 99 3 . 5 4 4 0 . 3 0 4 7 . 1 0 0 7.582 
.vOO 0 . 4 0 4 2 1 . 9 2 3 0 . 3 0 1 5 4 . 2 5 8 55.062 
9i0 3 . 7 02 - 2 . 9 2 7 0 . 2 9 7 - 4 . 1 7 1 -4.169 
:003 3 . 6 6 1 - 7 . 1 4 5 0 . 3 1 8 - 1 0 . 8 1 4 -10.786 
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'able IV-3. Half hourly diagnostic data over potatoes at Presque Isle, Maine 
on August 10, 1977. 
IE ALPHA Kl t S E C / C M ) RA(SEC/CM) RC(SEC/CM) RSTISEC/CM] 
IJ - 1 . 3 52 8 . 6 3 1 0 . 3 9 9 - 6 . 3 8 6 - 7 . 7 7 7 
10 J . * 2 9 2 . 1 1 8 0 . 3 * 6 * . 9 3 9 5 . 3 * 2 
10 1 . 2 3 3 0 . 7 9 5 0 . 3 0 5 0 . 6 * 5 3 . 2 * 8 
10 1 . 1 * 2 0 . 536 0 . 2 9 3 0 . * 6 9 0 . 1 1 3 
>3 J . 8 1 5 3 . 6 0 6 0 . 2 8 2 0 . 7 * 3 0 . 5 8 0 
)J J . 8 1 5 0 . 512 0 . 2 6 3 0 . 6 2 9 3 . * 8 5 
IJ j . 7 6 8 0 . 4 8 2 0 . 2 * 6 0 . 6 2 8 0 . 5 3 8 
)0 J . 8 5 7 0 . 5 1 6 0 . 2 * 6 0 . 6 02 0 . * * 6 
IJ 1 . 0 2 8 0 . 595 0 . 2 * 6 0 . 5 7 9 0 . 3 1 7 
)J J . 7 23 3 . 5 6 9 0 . 2 6 0 0 . 7 8 8 3 . 7 5 * 
10 1 . 6 9 * 0 . 879 0 . 2 7 6 0 . 5 1 9 - 0 . 0 2 8 
13 1 . * 3 8 0 . 7 6 5 0 . 2 3 6 0 . 5 3 2 0 . 1 2 3 
IJ i . 1 3 9 1 . 0 8 0 0 . 2 0 7 3 . 9 * 8 0 . 6 8 2 
)0 i . * 79 0 . 9 4 * 0 . 2 0 1 0 . 2 7 1 - 3 . 2 8 3 
IJ 3 . 9 70 I . 3 1 * 0 . 1 S 6 1 . 3 5 5 1 . 1 7 3 
>J 0 . 9 5 9 1 . 3 1 7 0 . 2 1 1 1 . 3 7 3 1 . 1 8 3 
13 3 . 7 8 1 0 . 992 0 . 2 2 7 1 . 2 7 1 1 . 1 8 9 
)J I . 0 2 6 2 . 0 * 3 0 . 2 6 3 1 . 9 9 1 1 . 7 1 3 
3J 2 . 0 2 3 2 . 705 0 . 3 1 3 1 . 3 3 7 0 . 6 7 6 
)0 2 . 8 3 2 3 . 2 6 0 0 . * 2 9 1 . 1 3 1 0 . 0 9 7 
13 I . 1 8 7 3 . 9 0 1 0 . 6 8 1 3 . 2 8 5 2 . 3 8 2 
)0 » . 5 3* 3 . 9 6 5 0 . 7 0 2 1 . 9 5 6 3 . 1 3 1 
13 I . 0 79 7 . 7 7 9 0 . 7 2 * 7 . 2 1 2 6 . 3 80 
)3 3 . 9 5 3 - 5 . 7 0 1 0 . * 1 * - 5 . 9 5 2 - 6 . 3 3 3 
iO 3 . 5 1 5 - 3 . 6 1 * 0 . 2 9 0 - 7 . 0 1 8 - 6 . 7 8 1 
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Table IV-4. Half hourly diagnostic data over potatoes at Presque Isle, Maine 
on August 11, 1978. 
IE 4 LP MA * I I SEC/CM) RACSEC/CM) RCtSEC/CM) RST1SEC/CH 
JO t> . 2 60 3 9 . S 9 8 1 2 . 0 9 3 6 . 3 9 0 
- 1 8 . 4 4 1 
iO 5 . 1 0 * 1 . 2 0 3 1 . 0 9 9 0 . 2 3 6 
- 2 . 0 3 5 
JO I . 0 22 0 . ( 4 4 0 . 6 0 5 0 . 6 3 0 0.006 
iO 0 . 6 6 2 3 . 6 1 8 0 . 3 1 8 0 . 9 3 4 9.862 
JO 0 . 5 98 0 . 6 2 1 0 . 2 7 5 1 . 0 3 9 1.082 
JO 
JO 
0 . 9 72 0 . 6 0 3 0 . 3 2 7 0 . 6 2 0 0 . 3 U 
JO 
JO 
JO 0 . 4 6 2 0 . ( 3 4 0 . 1 5 5 1 . 3 7 2 1.631 
JJ 0 . 5 69 J . 6 6 0 0 . 1 1 7 1 . 1 6 1 1.279 
30 u . 5 56 0 . ( 6 4 0 . 1 1 6 1 . 1 9 4 1.336 
JO 0 . 1 9 7 0 . 6 8 1 0 . 136 4 . 4 7 7 5.870 
JO 0 . 2 77 J . 687 0 . 1 5 1 2 . 4 8 2 3.442 
JO 0 . 8 6 6 0 . 7 5 8 0 . 1 4 2 0 . 8 7 5 0.798 
10 0 . * 2 5 I . 168 0 . 163 1 . 2 6 2 1.138 
JJ 0 . 4 89 1 . 3 7 5 0 . 1 6 1 2 . 8 1 4 3.167 
JO u . 5 8 6 1 . 5 3 0 0 . 1 9 8 2 . 6 1 2 7.838 
JO 0 . 9 9 8 1 . 2 7 0 0 . 2 0 2 1 . 2 7 2 1.072 
30 0 . 9 84 L . 2 4 8 0 . 1 4 7 1 . 2 6 8 1.129 
30 1 . 0 1 9 I . 113 0 . 1 5 1 1 . 3 8 6 1.225 
30 0 . 6 20 1 . 6 8 7 0 . 1 8 3 2 . 7 2 0 2.696 
JO J . 5 65 2 . 7 4 8 Q . 2 2 0 4 . 8 6 1 5.140 
30 0 . 6 5 5 3 . ( 6 1 C . 2 7 5 5 . 5 8 9 5.750 
JO 0 . 6 88 6 . 2 2 5 0 . 4 0 3 9 . 0 5 3 9.226 
JO - 2 . 2 86 - 6 d . 7 3 0 C . 9 3 0 3 0 . 0 6 6 25.299 
JO 1 . 1 7 1 - 5 . 120 1 2 . 0 9 3 - 4 . 3 7 3 -20 .954 
JO I . 6 8 7 - 6 . £ 1 5 1 2 . 0 9 3 - 2 . 5 3 7 -33 .363 
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